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Electronic computers of various types are 
already in use in considerable numbers 

in Gt. Britain; but of those developed specially 
for commercial and industrial accounting 
applications, the National-Elhott 405 leads the 
field as the one most w idely adopted 

for carrying out full-scale integrated data 


processing programmes, 


Rae Vy 
Sana 


Illustrated above: a twenty 
cabinet all-purpose installation 
incorporating four magnetic 
film units (for ‘writing’ and 
up-dating the ‘main data tile’) 
and a high-capacity fast 

access disc memory for the 
storage of (a) programmes and 
(b) data selected, automatically 
for actual processing 
(Additional Magnetic Core 
Memory and other advanced 
developments are incorporated 


in the 405M System). 


Electronic 
Data 
Processing 
Systems 


The National Cash Register Company Ltd (Electronics Group) - 206-216 Marylebone Road - LondonNW1 - Tel: PADdington 7070 
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Accent 


Output 


. output through the tape operated Creed ‘‘75’’ Teleprinter 
plus ***Formaliner’’ controlled continuous multi-copy forms by 
Lamson Paragon. In a nutshell, speed matching computer 


output. Fast, dependable, legible character printing: unfailing 
| | > ~~ | — ~ 


alignment of forms; maximum carbon economy. 


s 
. ’) ~ . ~ , 
‘‘Formaliner’’ Continuous Form Feed for Creed ‘*7¢”’ 
eliminates one-time carbons—feeds carbons slowly from the roll. 


One of the many facets of Lamson Paragon accent on output. 


Demonstration gladly arranged oi request, 


LAMSON PARAGON LIMITED 
PARAGON WORKS, LONDON, E.16. 
Telephone: ALRert Dock 3232 

¢“Formaliner” 

Tele Mark MEMBER LAMSON INDUSTRIES 
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Based on the punched tape 
world-wide service—Creed 
you an unequalled array of 
processing of business dat 
. the newest technique 
simplify and economise you 


teleprinters and 
punched tape equipment 


ime-proven in Whatever your 


data processing needs—a single 


nt today offers unit ...a complete system—you'll find what you want 


the automatic at Creed. 


atest machines Why not discover now more about this equipment and 
gned to speed, how it can serve you? Bulletin PT.56 will start you 
s. off—a copy is yours for the asking. 














TELEPRINTERS 


For instant, accurate, two-way office- 
to-office communication of business 
data—over any distance, between any 
number of locations. A single, initial 
transmission delivers data at destina- 
tion(s) in printed page form, on multi- 
copy stationery or as punched tape for 
subsequent automatic processing. 


EDITING EQUIPMENT 


Facilities for verifying, comparing, 
correcting, duplicating, combining and 
winding tapes—automatically, at high- 
speed. 


PUNCHES 


Record computer output—at speeds 
up to 300 characters per second; create 
input data tapes (with or without 
simultaneous page print-out); provide 
automatic “ common language ” 
punched tapes of routine operations of 
cash registers, accounting machines, 
typewriters, etc. 


READERS 


For continuous automatic telegraphic 
transmission of punched tape data at full 
circuit capability; for input of data to 
computers and other tape-controlled 
equipment. 


EDGE PUNCHED CARD EQUIPMENT 


Alpha-numeric punching of data along edges of unit-record cards and tickets 
with simultaneous page print-out of coded data; automatic high-speed conversion 
of edge card data to punched tape for telegraphic transmission and/or further 


machine processing. 


TELEGRAPH HOUSE + CROYDON 


SURREY 


ASSOCIATE 
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From the Editor to You 


Dear Reader, 


I have chosen this informal way of writing to 
you this month because I want to emphasise the personal relationship 
between those of us who are trying to produce an interesting and 
valuable magazine and you for whom we are trying to produce it. 


he first point I should like to make is that we 

plural we, not * Editorial ’"—don’t see the relationship simply as an 

Opposition of producers on one side and consumers on the other. Far 

from wanting to throw some readymade product at you, whether you like 

it or not, we want you to help us in planning and producing the most 
lively, interesting, stimulating and authoritative magazine in this field. 


We want this magazine to be useful. How can it 
be most useful to you? What aspects of data processing most interest 
you? Are you interested in the wide field of information theory that is 
opening up, with innumerable portents for industry and_ science, 
commerce, and politics? 


In the long run, of course, the success of a 
magazine like this depends upon the willingness of those whom it serves 
to share their experience with others. Therefore we shall always 
welcome news of specific data processing methods, whether they are tried 
and tested in successful applications or are new and experimental 
variations which have yet to prove themselves 


There is a very natural reluctance to break the 
secrecy which may conceal something less than an absolutely successful 
system. Nevertheless at a time when a lot of people are bravely 
experimenting with computers, it is a pity that their courage does not 
always extend to being ready to admit and discuss at least some of their 
mistakes and failures as well as their successes 


Not much is to be gained, in the long run, by 
trying to deceive ourselves and others by a sort of false optimism which 
pretends that every failure has been a success or that no serious problems 
remain to be solved. 








How to 
mind 
your 
own 
business 


You can keep your eye on things with Kimball Data Processing. 
Kimball tells you simply and automatically each day exactly 
what’s happening in your front line—whether point of sale or 
factory floor. 


Accurate, continuously topical facts about your business needn’t 
cost the earth—Kimball will see to that. It records day to day 
facts in such a way that they can be delivered every 24 hours 
without clerical labour. 

If you wish you knew more about your business or have to advise 
others about Data Processing, it’s worth getting to know more 
about Kimball. Why not have a word with us? 


MBALL > Automatic Data Processing 


B.U. SUPPLIES & MACHINERY CO. LTD. SUPPLIERS TO INDUSTRY 


BOSTON HOUSE - ABBEY PARK ROAD - LEICESTER 
A member of The British United Group of Companies. 
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We are interested in data processing simply as a 
means to efficient organisation in business, and mechanical and electronic 
equipment is essential to the latest and most advanced techniques in 
overcoming the problems that are always with us—-problems of organi- 
Savion and communication—which are fundamentally similar in every 
company, whatever its products or commercial functions may be. 


We believe that the first step in solving a problem 
is to face it squarely and honestly, not to deny its existence. That is why 
we hope to keep a fairly shrewd and critical eye on the development of 
automatic data processing, on the claims of manufacturers and on the 
visions Of businessmen. True optimism, we believe, is based on recog- 
nition of the facts, unpleasant as well as pleasant 


Of course there is a special responsibility lying 
with those who are fortunate enough to be in possession of the pleasanter 
facts—records of successful applications of computers and other auto- 
matic data processing installations. It is their responsibility to share their 
knowledge and experience with the rest of us, so that we can all make 


progress together. 


Very briefly, that is how we view this magazine: 
as a forum for friends, engaged in the same tasks and interests, anxious to 
discuss our problems and discoveries, and as a permanent and continuing 
source of information for all of us who are learning our way in revolu- 
tionary techniques of information, which will have—-are already having 

a tremendous influence in every field of human activities. 


Yours sincerely, 


As a consequence of conditions brought 
about by the recent dispute in the 
printing industry, we have been com- 
pelled to amalgamate the August and 
September issues of AUTOMATIC DATA 
PROCESSING. We regret this necessity 
and offer our apologies for any dis- 
appointment or inconvenience suffered 
by our readers. Subscriptions will be 
adjusted to compensate for the loss of one 
month's issue. 


Editor. 
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Will 
your new 
computer 

be too small 


in 1964? 


SHARAD ADA Gt! 


VURAL CTI REP ER ES) 


If youare far-sighted enough to be contemplating the installation of automatic data 
processing equipment, then you must consider the 1010 before you finally decide. 
Here is a system which offers outstanding advantages in speed, flexibility, reliability 
and size. The 1010 has been specially developed so that an initial installation of 
medium size, and competitive price can be extended to handle up to 32 items of 
peripheral equipment — without any modification to the initial installation 





The 1010 Data Processing System 


Transistorized for compactness, reliability and lowheat punched cards and “ on line” matrix and xerographic 
dissipation. printers. 

Can “ grow” to meet your expanding needs. Parallel programming makes best use of the computer. 
Interrupt facilities are provided. 

Over 70,000 data processing instructions per second 
are carried out. 


Suitable for inputs of punched cards, paper tape and 
magnetic tape, outputs of magnetic tape, paper tape, 











Our systems and programming teams are available for co-operation and advice at all stages from 
feasibility studies to installation. Ask for full details from Computer Department. 


Associated Electrical industries Limited 


Electronic Apparatus Division-Computer Department 
TRAFFORD PARK - MANCHESTER 17 
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OFFICE 


EQUIPMENT 


EXHIBITION 


Place de la Défense 


Puteaux 


SEPTEMBER 1959 


Directors and Managers, 
Manufacturers and Merchants, 
Businessmen and Professionals 


THE INTERNATIONAL OFFICE EQUIPMENT EXHIBITION 
is your Exhibition. 


Equipment, originating from 18 countries and over 1.000 
manufacturers, will evidence the latest French and 
foreign designs in the field of office Equipment. 


There, you will find the proper solution of the various 
aspects of the problem : lay-out, functional furniture, 
filing, sorting, drawing and reproducing devices together 
with those of mail and intercommunications, computation 
and book-keeping, recording and transmission of 
sound, passing of accounts and supervision. 

The Exhibition will be held in the largest building in 
Europe, recently completed, extending over 800.000 sq. 
ft., simultaneously with the 8th International Mechanical 


Handling Exhibition and the 13th Packaging and Point 
of Sale Advertising Exhibition. 


The INTERNATIONAL OFFICE EQUIPMENT EXHIBITION 
is the world's largest in this field and makes 


PARIS THE EUROPEAN FOCUS 
OF OFFICE EQUIPMENT. 


16 th to 23rd October 1959 





relax— 
let 
tape 
take 
over 


Business being what it is, 
somewhat of a gamble, itisa 
wise executive who 
concentrates on reducing the 
element of chance. 

BULMERS meet him more 

than halfway, by increasing 
the odds against errors... 
particularly in the realm of 
data processing, where 
punched paper tape lets 
management take time off 
from tedium. 

FRIDEN IDP is the symbol of 
Bulmers’ supremacy in this 
field. This range of 
equipment covers a multitude 
of applications in commerce 
and industry ... to speed 
routine, simplify procedure, 
and counteract human frailty. 
BULMERS’ experience, 

already immense, is at your 
disposal. Their specialist staff 
cover the country. Please 
write, in the first place, to: 
Bulmers (Calculators) 
Limited, 47-51 Worship Street, 
London, E.C.2. 

Telephone: monarch 9791. 


BUSINESS MACHINES 


Sculpture by permission of the L.C.C. Central 
Schoel of Arts and Crafts 
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Fanfold makes news again—this time with a development 
of the famous Fanfold style continuous stationery 

Now available with sprocket punching, this brings to 
users of Computers and Tabulators all the advantages 
of this most efficient and versatile form of stationery. 
Multi-part sets of business forms can be designed 

to meet particular needs The Fanfold principle 
ensures that the sets remain together in perfect register 
for the subsequent addition of information. For 
example, after the documents are raised, parts 1 and 2 
may be distributed, whilst parts 3 to 6 travel together 
through the Works as a unit. Further information 

can be added until the cycle is complete and the set 
finally split up—when Consignment Note and Receipt 
Note, still joined together, are dispatched with the 

goods. Elimination of unwanted information between 
copies is achieved by using parts of uneven width, or 
narrow carbons. Perfect register is ensured, since 

the forms are printed and punched in one operation, 
and held together by the stub on one side and the 
perforations on the other. Quite apart from the 
considerable saving of time, the achievement of 100% 
accuracy of information between Works, Dispatch, 
Accounts Department, etc., is a vital factor 

This new product is creating wide-spread interest and 


is exclusive to Fanfold Limited 


4 Fanfold Technical Adviser is at your service without 
obligation Fill in and return the coupon below 


OLD for forms 


a ae a ee eee 


I would like to receive further information 
about Fanfold Sprocket-punched Continuous 
Stationery for 


Tabulators Computers 
Teleprinters Typewriters with 
pin-wheel platens 
Tick application required 


NAME 
ADDRESS 
ADP 
BS Gt SS oS oo ull 


FANFOLD LIMITED BRIDPORT ROAD LONDON N.18 
Telephone: EDMonton 5404 (6 lines) 
Telegrams: Busiforms, Norphone, London 
City Sales Office: 74-75 Watling St., London, E.C.4. Tel: CITy 3781 


GLASGOW BIRMINGHAM MANCHESTER - NEWCASTLE - LEICESTER « LEEDS CARDIFF * DUBLIN 
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eeencing Automatic 


the Cahional class31 | CARD PUNCH 


COMBINATION 





HERE NOW-—Automatic alpha-numeric punching and 3 
verification of CARDS as a simultaneous by-product o— 

of high-speed postings to conventional accounting oMahoria 
records of all types. 


CLASS 


SOME IMPORTANT ADVANTAGES 3 
> High-speed recording of numbers, references and amounts on a con- . with jj} 


ventional ‘direct-entry’ Keyboard, familiar to all 





* Verification of reference numbers and brought-forward balances, avromatic 


before punching into cards CARD PUNCH 
p> No separate verification required lj 


co Line-by-line proof establishes accuracy of postings 





> Plug-board control of punching programmes provides complete 
flexibility of system and card layout FULL DETAILS, PRICES & 


P ; ; PECIFICATIONS AVAILABLE 
ca Cards punched with no extra machine time _ 
ON WRITTEN REQUEST TO THE 


. Accounting Machine Division of 
The National Class 31 is adaptable (in seconds) to all types of accounting 


operations e.g.: INVOICING * PAYROLL * STORES LEDGERS * SALES & THE RATIONE, Caen 
PURCHASE LEDGERS * COSTING * BUDGETARY CONTROL * MATERIAL REGISTER COMPANY LTD., 
ANALYSIS * ETC. And now—it provides an automatic unit input medium for 206-216 Marylebone Road 
use with orthodor punched-card systems and/or electronic computers. London N.W.1. PAD 7870 
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AMERICAN REPORT 


A monthly survey from the United States prepared by the Research Department 


of John Diebold and Associates 


Automation and the 


CREDIT MANAGER 


For the credit man, automation will mean a change in format and methods, but not 


a change in the basic information he handles at present 


sing equipment for accounts receivable is 
causing a 


J sine eavipm use of automatic data proces- 
definite change in the credit 
manager’s methods and at the same time seems 
to be causing a more liberal approach to the 
principles of credit management. The credit 
manager’s function is essentially one of judgment 
and, therefore, still remains a ‘manual’ function 
in automated systems. But with automation he is 
freed from much of his routine work and he has 
a new set of tools made available to him for 
performing his main functions. 
The use of book-keeping machines for keeping 
accounts receivable records is widespread. Under 
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this system, the credit department has sets of 
printed ledger cards available which can show all 
the information it requires for collection purposes, 
extending credit or answering enquiries. It is this 
ledger—the visual single source of information— 
that is eliminated in an automatic system using 
punched card equipment or magnetic tape data 
processing equipment. 


Punched Card Accounts 
Receivable Systems 
UNCHED card accounting for accounts 
receivable is a ledgerless system. Many large 
companies are using the tabulating equipment; it 
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is usually true that the accounts receivable appli- 
cation is not the only work being done on the 
punched card equipment. 

Billing is a more common application. However, 
once billing is applied, much of the accounts 
receivable work can be prepared as a by-product. 

Normally, an accounts receivable record con- 
sists of a header card showing name and address, 
and various other static information, followed by 
a series of cards, each representing an open item 
of the account. As remittances are received, they 
are matched manually and by machine with the 
appropriate items. These paid item cards are 
punched with the remittance information and then 
filed in a file of historical information. At the 
end of each accounting period, statements can be 
automatically prepared showing the open items 
of the account. In other cases, the remittance 
information may be punched in a separate card 
and filed along with the invoice item cards. The 
statement will show the whole of an account’s 
activity during the accounting period. Such a 
system will often use a summary balance-brought- 
forward card to be filed as the first open item 
card for the new accounting period; however, in 
most cases, in order to have complete information 
for collecting purposes, the individual open item 
cards are still carried. 


Where Does the Credit Man 
Get His Information ? 
SING a ledgerless system means that the 
credit man does not have a complete histori- 
cal file located in one place. For collection 
purposes, he may use copies of the monthly 
statement. The punched card open item file pro- 
vides a simple means of preparing aged trial 
balances. 

These may be prepared periodically as an aid to 
the credit man in collection activities. Ageing of 
accounts from a ledger card is a time-consuming 
manual process, therefore automatic preparation 
of such reports is one of the new system’s major 
improvements from the credit man’s point of view. 
At the same time printed collection notices can be 
prepared automatically by the system. 

Credit history records must be available to the 
credit department in order for them to approve 
the extension of credit or to answer enquiries. 
The basic information involved is: 

(1) current status 
(2) high credit 
(3) manner of payment 


In what manner this information is presented to 
the Credit Department depends a great deal on 
the particular problems and policies of the com- 
pany involved. 

Current status can be determined from direct 
reference to the card file. All the open item cards 
must be added up to obtain a current balance. 
Such a system may be awkward if the credit 
department is not located near the punched card 
installation. 


Twice-weekly Activity Report 

he rather large manufacturing firm finds it 
useful to print an activity report semi- 

weekly. This not only shows current status, but, 

since all past due items carry an asterisk, it is 

also used in collection follow-up activity. 

Another manufacturer uses copies of the 
regular monthly statements. The credit department 
keeps close watch on ‘credit problem’ accounts 
only. As payment or action on orders are made 
on these accounts, the credit man marks the state- 
ment accordingly, thus keeping it up to date for 
reference purposes. ‘No credit problem’ accounts 
do not require frequent reference, and the com- 
pany feels the monthly report is sufficient. Clerks, 
however, do note remittances on the statements 
of these accounts. 

The other two items—high credit and manner of 
payment—are of particular interest to the credit 
department, but are not necessary for accounts 
receivable activity itself. The development of 
credit history has proved to be probably the most 
pressing problem for the credit man who is 
dealing with a punched card accounts receivable 
system. There are various methods used for 
making this information available. Many systems 
use a header card located in the accounts 
receivable file. Basic credit information such as 
high credit and manner of payment are recorded 
visually directly on this card. Often a summary 
history card file containing the same information 
is retained in the credit department. 

In order to obtain the summary credit informa- 
tion, the credit department usually uses tabulated 
reports which are prepared from the accounts 
receivable cards. For instance, a report may be 
prepared periodically on all paid items by account, 
thus showing a detailed history of each customer. 
This type of report will not show balances 
directly; therefore some computation may be 
necessary to determine the high credit figure. 
Nevertheless this type of report in conjunction 
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with a frequent aged trial balance listing can give 
a clear picture of the activity on an account. 


Information in Monthly Statement 
NOTHER source of detailed historical infor- 
mation can be the monthly statement. If 
only open item statements are prepared, ‘manner 
of payment” and ‘high credit’ do not show 
directly. However, if paid items are retained in 
the file until the end of the accounting period, the 
statement can show all activity on an account 
during the month. Copies of statements can be 
retained in the credit department, summarized 
periodically, and recorded on the customer’s sum- 
mary history card. For reference purposes, there- 
fore, the detailed recent history is available in 
addition to a summary of previous activity. 
Generally speaking, the punched card systems 
provide a much better means of control over 
credits and Frequent aged trial 
balances and office copies of open item statements 
which include more credit information are factors 
in this improvement. 


collections. 


Problems created by the ledgerless system are 
evident in the credit history area. For purposes 
of extending credit, the problem can easily be 
solved by going to several sources or one of 
several for the specific information needed. 

In normal circumstances, most accounts can be 
assigned credit limits. These can be checked as 
orders are processed. Accounts may also be flagged 
for special treatment where necessary. With such 
culling of orders in normal processing, only items 
which require credit investigation will be presen- 


‘Increasing use of 
automatic data 
processing equipment 
is causing a 

definite change in the 
credit manager's 
methods’ 


by William Papas 
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ted to the credit department. Reference to one or 
more of the tabulated listings or the punched 
card file itself should be sufficient information for 
taking action on the order. Thus the credit man 
is relieved of mere routine checking and can spend 
his time only on those accounts and matters which 
are of particular concern. 


Answering Credit Enquiries 

HE serious area of credit history records 

concerns enquiries. With the information 
located in a number of sources, answering 
enquiries will be more time-consuming than before. 
As a result, a number of the companies are giving 
approximate rather than precise information. They 
are not reporting as promptly as before, and, in 
some cases, are not answering at all. This certainly 
may become a problem to the interchanges in the 
future, yet the problem may be solved by changing 
the type of information used for a credit rating. 

One suggestion was made by the credit manager 
of a division of Prentice-Hall, Inc in an article 
for Credit Executive magazine, published by the 
New York Credit and Financial Management 
Association. His solution required two reports 
from which sufficient credit information could be 
gleaned. 

These were a record of current status and a 
record of sales volume by customer, showing 
gross sales, returns and net sales cumulative from 
the beginning of the year. Under such a system 
the credit man could have this information right at 
his desk for quick reference. The combination of 
these reports should show how good a customer 





is. For instance the customer with a low current 
balance outstanding and a high sales volume is 
obviously a good customer. With regard to 
reporting to the interchange, ‘high credit’ and 
‘manner of payment’ are certainly not easily 
available, but he argues that ‘total credit’ or net 
sales, rather than high credit, and current status 
could do the job just as well. This, of course, 
would require a change of thinking with regard to 
releasing sales figures to competitors and also with 
regard to means of judging credit ratings. Never- 
theless, these are the type of changes we can 
expect with more widespread use of automatic 
data processing equipment. 


Considerations in Planning a System 

HERE is a great deal of planning necessary 

in designing a system for accounts receivable. 
It is possible to install punched card equipment 
without causing a great change in the credit 
department operation; however, when installing 
a new system it seems logical to examine all 
aspects of the operation. The credit department 
can gain from the new system and it would 
certainly be to its advantage to be active during 
the planning stages. 

The Credit Research Foundation in its report, 
Punched Card Accounting and the _ Credit 
Department, lists a few of the questions which 
the credit executive may want to examine. These 
suggest the areas where automatic data processing 
equipment may be used more effectively if 
changes in information requirements can be made. 


MAINTAINING RECORDS 
What kind of information is most significant 
in evaluating a customer’s credit standing? 
How much information on past experience 
with a customer is needed? 
Is too much reliance placed on experience or 
historical information rather than current 
information about the customer? Could time 
spent in maintaining and referring to customer 
history records be spent more profitably in 
obtaining and analyzing financial statements, 
current ledger experience, etc ? 
How up to date must current accounts 
receivable information be? 
How necessary is daily posting of invoices? 
Would less frequent posting create serious 
problems in extending credit, or in posting 
cash? 


EXTENDING CREDIT 
How thoroughly does an account need to be 
checked before an incoming order is 
approved? 
Overall, does the time spent in such checking 
reduce credit risk commensurately? 
Could a greater number of accounts be 
assigned for automatic approval on the basis 
of normal requirements? Could credit lines 
be assigned to more accounts in terms of an 
amount per order rather than total balance 
outstanding? 
Could the concept of ‘management by excep- 
tion’ be more extensively applied? 
Without undue risk, could some of the 
decisions now made by credit men above the 
clerical level be made a part of clerical 
routine, freeing the credit men for more 
demanding work, such as statement analysis, 
study of complicated risks; or closer contact 
with the sales department? 


COLLECTING PAST DUE ACCOUNTS 
To what extent can collection procedure be 
made a matter of routine, through the use of 
printed notices, form letters, etc? 
To what extent, and at what point, must a 
past due account receive personalized 
attention? 
How soon after an invoice matures must 
collection action be initiated? 
What is the most effective interval between 
follow-up notices? 


ANSWERING CREDIT ENQUIRIES 
Are exact figures necessary in reports, or can 
approximations within a_ specified 
serve just as well? 
Which kinds of reports or information are 
most useful? 


range 


Magnetic Tape Systems 
HE step from the use of punched card to 


Magnetic tape equipment for accounts 
receivable presents some new problems and solves 
some of the old. Considerably more information 
can be stored in a tape file than in cards. The 
computer can also make more extensive checks, 
tests and computations than the punched card 
equipment. An integrated order processing- 
accounts receivable tape system can automatically 
check credit limit, determine past due balances or 
recognize special treatment codes. Those orders 
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which do not pass the automatic credit checks 
and, therefore, must be referred to the credit 
department can be sent to the credit department 
in the form of a special print-out of the current 
status of the account with credit history as well. 
This means the credit man will have complete 
current information and a summary of history on 
the account. 

For accounts receivable purposes, the active 
records are similar to a punched card record. 
Basic information such as name and address, 
credit rating, and summary history information is 
stored. All open items are carried in the current 
file. As payments are received they are 
applied to the appropriate invoice file. The 
open item with its payment information is 
transferred to a history tape, thus keeping the 
current file at a minimum. At the same time a 
built up for 
information. 


tape is print-out of historical 


Problem of Payments ‘On Account’ 

HE application of cash is no problem if 

customers make their payments on particular 
invoices, but payments on account which do not 
identify or wipe out a particular invoice can be a 
problem in an open item record system. In most 
cases it is necessary for cash to be processed 
manually against open item statements to deter- 
mine the invoice which is being paid. Where the 
applicable invoice cannot be immediately deter- 
mined, the credit item must still be applied to the 
account, but carried as a credit in the open item 
record. The account balance will of course reflect 
this credit, but no particular invoice will be paid 
by it. Situations such as these require continuous 
adjustments and can be a problem with regard to 
the accounts receivable application. Most com- 
panies will still require a considerable amount of 
manual clerical operations along with the auto- 
matic system. This is a greater problem in tape 
systems than in punched card, because all adjust- 
ments must be introduced through the computer 
in a standard format. 

While the tape file can carry more complete 
information for producing the credit man’s 
requirements in terms of printed reports, the 
system is certainly more rigid than the punched 
card and particularly the ledger system. Records 
are stored on magnetic tapes sequentially and any 
transactions—debits, credits, adjustments or 
enquiries must be processed as the tape file 
is run. This means that the credit man does not 
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have access to the accounts receivable records. He 
must use the reports that are prepared for him 
and any enquiries which must be answered from 
the file must be submitted before the daily proces- 
sing run or else wait until the next day. 


Credit Manager’s Reports 
S far as the credit man’s reports are con- 
cerned, the systems are 
usually able to produce the reports faster and 
consequently more frequently if necessary. Even 


magnetic tape 


special accounts can be selected for more frequent 
reporting where required. Each company will have 
its Own requirements. Normally monthly reports 


showing all activity on each account are prepared. 
These provide the manner of payment records 
very similar to the old ledger cards. The high 
credit figure for each account can be carried in 
the tape record because the computer is able 
to keep track of this figure automatically. This 
may be shown on the historical report. For current 
status, many companies will print out a trans- 
action report daily, showing all activity which was 
processed that day. At certain scheduled times, an 
aged trial balance can be run off on all accounts 
for collection purposes or copies of monthly 
statements 
purpose. 


themselves can be used ffor this 


The magnetic tape systems as well as the 
punched card systems have deprived the credit 
man of his ledger card, but efficiency of an 
accounts receivable system integrated with other 
computer applications such as billing and inven- 
tory control, will in most cases overshadow the 
inconveniences placed on the credit man. It is 
still possible to provide the credit department with 
its requirements. At the same time the credit man 
is relieved of the routine credit checking. The 
credit departments are faced with a change in 
format and methods rather than a change in the 
basic information itself 





CONTRIBUTIONS 


The editor invites authoritative and thoughtful con- 
tributions on all aspects of automatic data process- 
ing. Factual accounts of first-hand experience in 
planning, installing and operating computer systems 
are particularly invited; but theories and prognes- 
tications based on practical experience in com- 
merce, industry and government are also welcome. 
Articles, preferably between 2,000 and 3,000 
words in length, are most acceptable when typed 
with double spaced lines on plain quarto paper. 
They should be addressed to: 
The Editor 
AUTOMATIC DATA PROCESSING 
Mercury House, 109-119 Waterloo Road, London, SE! 














The Post Office’s supply department, which 


has to keep track of several thousand stock 


movements daily, majored from a punched 


card system to a computer system to get 


faster results and keep better tabs. 


Effective 


Stores Control in ti 


HE initial job for the Post Office’s new 
National-Elliott 405 computer, which 
began operation in June, is the payroll of 

112,000 London workers. The size of the task 
justifies a big computer for this first, comparatively 
elementary use, despite the tendency of some 
pundits to pass over payroll usage as offering only 
clerical economy and no managerial benefits. 
Payroll, in fact, offers a number of advantages as 
a starting job for a new computer since it is well 
understood in the counting house where wage and 
salary data are processed and its results in the pay 
envelopes are carefully and individually checked 
by those who receive them—factors which can 
build all-round trust in the new machine within a 


short time and so lead to its wider employment in 
other work. 

Such confidence-building is already well 
advanced in wide sections of the Post Office. 
Besides operating a Hec 1201 in its supplies 
department since August 1958, the great 
experience of the Post Office with electronic 
apparatus early led it into computing and its 
engineers designed a general purpose machine, 
MOSAIC, which was installed in 1952 at the 
Ministry of Supply for trials analyses. 

Its engineers, in association with Powers-Samas, 
also pioneered the equipment (now installed in 
Canterbury, Edinburgh and Birmingham and soon 
to cover the whole country) in which photo-electric 
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Most of the Post Office’s 
practical experience of 
using computers stems 
from the jobs that have 
been put on a Hec 1201 
machine which was 
installed in 1958. 


by KEITH BEAN 


POST OFFICE 


mark-scanners, electronic amplifiers and multiply- 
ing punches can deal with all ticketed calls and 
give the whole telephone account. A _ recent 
development in this equipment is the successful 
use of pencil marks to be read as punched cards. 


Supplies Department Installation 
UT, to date, the supplies department’s Hec 1201 
is probably the most interesting Post Office 
installation in the general sense, since its efficiency 
requires the application of principles basic to 
stores planning of all sorts. It is a big operation, 
providing the tools for the job to some 350,000 
people whom the Post Office employs. 
‘We need about 70,000 items of stores to 
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develop and maintain the postal and telecommuni- 
cations services of the country,’ says Mr. H H 
Simmons, Assistant Controller of the supplies 
department, ‘and one of our biggest problems—a 
problem common to most stores organisations— 
is to maintain adequate but not eacessive stocks 
in proper balance. To accomplish this efficiently 
demands an up-to-date knowledge of the state of 
stocks, nationally, with facilities to make frequent 
reviews to permit corrective action when and 
where necessary. 

‘In other words, if we are to avoid loss of 
revenue through non-availability of stocks and 
avoid the unnecessary tying up of capital in excess 
stocks, there must be sound stores control. The 


19 





achievement of this apparently simple objective is 
made complex and difficult by its magnitude and 
the number of factors involved. The stores vary 
widely in size, shape and material, are derived 
from a variety of sources, and the periods required 
for their procurement vary from a month to many 
months. Some items are subject to daily move- 
ments or even many movements in a single day. 
Other items move only once or twice a year and 
still others only once in several years although 
their retention against emergencies is considered 
necessary. 


Stores in many Locations 

* RESIDES being held in one or more main 
storage depots the great majority of items 

are held in and issued from many stores locations 

in the field, spread throughout the United 

Kingdom. 

‘Thus throughout our whole stores structure 
there are several thousand stock movements each 
day, all of which affect the state of the national 
stocks both in quantity and value. If these move- 
ments are not properly controlled they must result 
in money not being spent to the best advantage and 
unbalanced stocks—too much of some things and 
not enough or none at all of others.’ 

The work of the Post Office divides, broadly, 
into two parts—postal and telecommunications. 
The great bulk of the money for stores is spent on 
telecommunications items and therefore it is 
toward better control of telecommunications 
stores that the department is directing its modern 
data processing methods initially. 


A Lot of Money 

**T'HERE is a lot of money in it,” Mr. Simmons 
said. ‘Interest charges on excess stocks 

mount up and, of course, capital is locked up in 

them which could be more productively used. 

Quite clearly, too, loss of revenue can occur 


because of non-availability of stores. And loss of 
output through having to switch labour from job 
to job because of stores shortages can be very con- 
siderable. We have recognised for many years 
that to achieve adequate but not excessive 
balanced stock holdings, speedy and integrated 
data and figures giving a complete, accurate and 
up-to-date picture of the national stores position, 
“hot” information and figures and the means of 
handling them while they are still “hot,” are 
essential.’ 


Started with Punched Cards 
HE department introduced Hollerith punched 
card machinery at the beginning of 1954, 
which demonstrated the advantages of the storage 
of information in such a way that it can be pro- 
cessed more speedily and without the clerical 
drudgery which contributes largely to delays, 
ineffective figures and data. Requisitions for 
stores by engineers are immediately translated into 
punched cards and from these Detail Cards flow 
the following documents: 


. Selection (or Issue) Slip. 

. Packing Note. 

. Priced Delivery Note (or Invoice). 
. Ledger Statement. 


. Demand and Issue Rate of a range of 
High-Value Items. 


6. Provision Position Statement. 


‘This was very satisfactory up to the ledger 
statement but, from consideration of the full 
development to the stage where we could get from 
the punched card system necessary analyses and 
statistics in a form suitable and ready for 
executive judgment, it became clear that long and 
complicated procedures would need to be devised, 
and more staff and more quite expensive machines 
would be needed,” said Mr. Simmons. 

* Moreover it was quite apparent that at the end 
of the month, quarter or financial year there would 
be a considerable upsurge of work in the punched 
card unit and, as the various analyses and returns 
were all wanted “ immediately ” and we could only 
move from process to process or step by step, 
someone would be kept waiting. Despite the 
considerable advantages of punched card methods, 
we should fall a good deal short of the ideal. 


Data Too Slow 
‘THE “operator interference” irvolved in the 
movement of large numbers of cards from 
one machine to another and the need for the most 
careful daily planning and control of operations 
to ensure that the final output was not delayed by 
failure to complete the prior sorting, collating and 
calculating operations tended to produce necessary 
data too slowly for our full needs. 

‘This led to a study of the possibility of 
integrating some of these processes and the 
elimination of “operator interference” and it 
was not a very long step from there to serious 
thoughts on the employment of a general-purpose 
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digital computer. Indeed, we regard the installa- 
tion of the Hec 1201 as the next logical step in the 
development of punched card methods rather than 
a new and daring excursion into the computer 
field. 

‘First, I put myself on a computer appreciation 
course in November 1956. This convinced me of 
the need to get computers into proper perspective 
because at that time a great deal of nonsense was 
still being talked about electronic brains. To this 
end, two weekend courses were arranged with the 
Hollerith Company, each attended by about 30 
senior officers of the department 
heads of sections and so on. They were in April 
and November 1957.’ 


depot managers, 


Getting the Right Perspective 

“We wanted these people to get 
computers in the right perspective, with a slight 
bias toward de-bunking them somewhat, so that 
they would go back, talk to those under their 
control and spread the gospe! that these wonder 
machines could, after all, be handled by quite 
ordinary people. This object was most successfully 
achieved. 

* By the time the computer was installed the 
whole staff of the department had a pretty general 
idea that what had arrived was a new aid to our 
work and not some invention of the devil which 
was to master our activities. 

* By November 1957 we had selected six men to 
take a programmers’ course. We selected them 
because they were under 40 (most of them well 
under 40) and they had, so far as our knowledge 
went, logical minds, imagination, drive, diligence, 
a capacity for patient investigation and a sound 
knowledge of the field of work to be programmed 
for the computer. We did not subject them to 
psychological or aptitude tests and we did not seek 
potential programmers with honours degrees and 
that sort of thing. They were, if you like, bright 
young men of our staff who appeared to us to have 
the necessary aptitude. 

‘They all did very well on the course and 
immediately got down to their considerable task 
and made progress with which we are very © 2tisfied 
indeed. In selecting men to be trained as 
programmers who were well experienced in the 


senior 


field of work to be covered we are sure we were 
absolutely right and convinced that it is better to 
teach programming to a man well experienced in 
the functions of the organisation rather than to try 
to teach a trained programmer the functions of the 
organisation.’ 

That contention seems to be well borne out by 
the case history of this installation. 


Programmes Tested—and Operated 

HESE men took the programming course in 

November 1957 and two complex pro- 

grammes—one of 900 steps and another of 700 
steps—had been written and proved on a Hec 
1201 and were available for customer’s test at the 
factory by June 1958. The computer was 
delivered on July 17, handed over by the engineers 
on August 5 and operational work—not experi- 
mental work but operational work—was coming 
off the computer at the end of August. 

Explaining the choice of a Hee 1201, Mr 
Simmons pointed to the department’s experience 
with Hollerith punched cards and added: * We had 
no computer experience and the price of the Hec 
seemed a reasonable figure to pay to acquire it, 
especially as it seemed reasonably clear that it 
would do the job for which it was being acquired. 
Delivery prospects were reasonable. We still think 
we were right 

‘Installation and take-over went very smoothly. 
Out-of-service periods have been few and lower 
Such as have occurred 
Facilities have been 
given to. the Agriculture for 
Scotland for a long and complex analysis of farms 
and small holdings and this with our own work 
and programme testing for new projects have kept 
the computer working for an average of six hours 
each working day so far. For about two months 
during the year-end stock valuation we use the 
computer for eight to ten hours a day five days a 
week. With a list of 44 tasks lined ur for the next 
three years, we will be making more and more use 
of it. And we are getting our information much 
faster. The quarterly review used to give us our 
information in three months, which meant that it 
Now we get it in 28 


than we had anticipated. 
have been of short duration. 
Department of 


was always three months old. 
days.” 
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Names and Notes 


A computer, centralising 40,000 Barclays 


Bank 


current 


Four organisations—Barclays Bank, the Air 
Ministry, the Ministry of Labour and National 
Service and Kodak Ltd.—recently added their 
names to the order book for Emidec 1100 
computers. 


>» Barclays are the first of the London clearing 
banks to order a computer, and their machine 
will be delivered in mid-1961. 

It will be used to undertake centralised book- 
keeprng for 40,000 current accounts for a group 
of branches in London’s West End. The proposed 
system of operation, by making use of informa- 
tion transmitted by teleprinters (and by dispensing 
with cheques and other vouchers in the building 
where the processing will be carried out), is 
reckoned to be the first of its kind in any bank in 
the world. 

The computer should make it possible for each 
branch to handle more accounts, and at the same 
time the bank are confident that their machine 
will produce economies to check the trend toward 
rising costs—and the increased bank charges that 
would inevitably follow. 

Barclays’ computer will cost £125,000. 


» The Air Ministry’s Emidec 1100 will cost 
£190,000 and is destined to handle the payroll 
calculations of some 80,000 civilians working at 
headquarters, and at airfields and establishments 
throughout Britain. 

The calculations involved have to be made in 
accordance with an extremely complex code of 
regulations, and the computer will enable this 
work to be done more efficiently and economically 
than ever before. 

The system will automatically prepare pay 
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accounts, will put a 


BRAKE ON COSTS 


sheets, coin and note lists for cash wages, cheques 
and bank transfer slips for staff paid monthly, 
and pay slips for all civilians. 

A central pay office, where pay and personnel 
records will be kept, is being established near 
Manchester, and the computer will form the nerve 
centre of this new set-up. At short notice it will 
also be possible to provide detailed statistics of 
costs, and of numbers employed throughout the 
country—either in grades and locations, or down 
to an individual’s personal service record. 

The computer is scheduled to be delivered at 
the end of 1960. 


> Initially the Ministry of Labour and National 
Service’s computer will be largely employed in 
calculating statistics relating to employment, 
wages, hours of work, and the Retail Prices’ Index. 
Also it will be used to prepare the payroll for 
the Ministry’s 20,000 employees. 

The system is to cost £140,000 and is also due 
to be delivered at the end of next year. 


>» Kodak’s computer will form the nucleus of a 
data processing centre to take care of the 
company’s accounting and stock recording. 
From each of Kodak’s nine United Kingdom 
branches, information regarding deliveries of 
goods to customers will be sent to the data pro- 
cessing centre in the form of punched paper tape. 
The computer will prepare invoices and 
maintain personal and _ statistical accounts for 
some 30,000 customers. It will also produce a 
variety of sales analyses and will keep complete 
stock records for each branch so that stock 
replenishments can be automatically requisitioned. 
Kodak Ltd also intended to develop production 
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planning techniques for their factories on the 
Emidec. 
APPROXIMATELY £625,000 is the sum that the 
Royal Army Ordnance Corps will have to pay 
out for a recently ordered Emidec 2400 data 
processing system and for work connected with 
putting it on stream. 

Main task for the machine, which is expected 
to be delivered in June 1961, will be to maintain 
full records of the Army’s stocks of motor trans- 
port spares, to compile accounts for stores and 
to calculate the requirements for re-stocking. 


More Simulation 

on the Way 

PINPOINTING the increasing interest in automatic 
control in petroleum processing is the order for an 
electronic analogue computer-cum-process simu- 


lator that British Petroleum have lodged with the 
Aylesbury firm, Air Trainers Link. 

The machine, named inevitably after its 
initials (CERES for Control Engineering Research 
Electronic Calculator), will be built to specifica- 
tions laid down by BP’s refineries and technical 
department and put to work at Longbrow House, 
London. Destined to simulate conditions in various 


An artist's impression of the analogue 
computer-cum-simulator ordered by 
British Petroleum 
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fields of refining operations, it will permit study 
and development of the most suitable automatic 
control systems and efficient plant designs. Also 
it will be used to probe into such problems as 
those relating to plant economics, and stress and 
vibration analysis. 

Set up as a simulator, Ceres will be used to 
reproduce typical or exceptional situations in con- 
trolled refining processes. Thereby plant operators 
may be trained to deal with a range of conditions 
which would be impracticable to arrange at a 
refinery. 

Additionally, new processes may be demon- 
strated before a plant has been completed. 

BP’s machine will comprise 48 DC amplifiers 
and 92 coefficient potentiometers. Two servo- 
multipliers are provided: one with a very fast 
response, and the other, though much slower, is 
suitable for long term integration. Both types will 
generate non-linear functions, if required. 

Two patch panels are provided with removable 
plug boards to give * pre-patching’ facilities. 


Recipes on Punched Cards 

Carr’s of Carlisle have embarked on an extensive 
modernisation programme of their biscuit factory. 
For some time past most of the ingredients have 
been brought into their factory in bulk and the 
present programme involves the installation of a 
bulk flour plant and the automatic distribution, 
weighing and delivery of all ingredients required 
for a variety of biscuit types direct to the mixers. 

Carr’s have called in two firms—well known 
in their respective fields—to design and supply 
the equipment for delivering and controlling the 
flour. The contract for the first stage of the 
project has been given to Thomas Robinson & Son 
Ltd of Rochdale, flour milling and conveying 
engineers, who are working in collaboration with 
Elliott Brothers (London) Ltd in devising an 
automatic control system. Flour will be brought 
to the factory in bulk vehicles and will be con- 
veyed pneumatically throughout the storage pro- 
cessing and weighing operations by the Robinson’s 
Pneu-Flow pressure conveying system. 

The installation, due to be completed later this 
year, is part of a comprehensive plan for re- 
equipping Carr’s biscuit factory to the latest 
techniques in automation. 

In the plant now ordered the recipe cards for 
biscuits will be in the form of specially designed 
punched cards. There are dozens of these cards, 
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each one corresponding to one of the dozens of 
different recipes from which Carr’s biscuits are 
made. Those required for the day’s make of 
biscuits will be inserted in the control panel. The 
recipes will be selected, according to demand, by 
an electronic searcher and stored in the memory 
of the control panel. The appropriate quantities 
of different grades of ingredients will then be 
selected automatically and delivered to each 
mixer. 

The distribution and metering of fat, syrup and 
glucose are to be done with equipment specially 
developed for the purpose by Carr’s engineering 
department. 


Cine Story 

ONCE upon a time it was said, by the people who 
publish books, that television would kil! them, or, 
as they say elsewhere, TV would ruin the 
publishers. Why? Nobody would read books. 

They said the same thing when the cinema 
came along, and they are selling more books than 
ever. Came TV with a rush, and the movie- 
makers quaked. Nobody would see them, they 
said. So it happens that the dying film industry 
dies like an opera soprano. Takes a long time 
and makes a lusty business of it. 

The fact is that the industry, pronounced dead 
regularly during the past 10 or 15 years, is now 
employing more people than did all the major 
studios in their lushest years. 

Take one example. Talk to William Cresant, 
comptroller of a very successful enterprise owned 
by a well-known Cuban, Desiderio Arnaz, and 
his wife, better known as Lucille Ball. 

The movie business has become so big and so 
complex that not even the usual accounting 
machines can keep track of it. Desilu Productions 
alone is turning out what amounts to some 200 
major feature films a year. Many are series of 
half an hour or an hour each. But, says Cresant, 
compare this with about 30 features produced 
annually by most major studios, then add that in 
1959 Desilu may film more footage than all the 
majors combined. 

* That’s a lot of footage, and it translates into 
people, props, painters, producers, etc. — and 
money. It also means the financial experts behind 
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the scenes, and it even goes beyond that, for the 
experts had to get some pretty specialised help of 
their own, help that comes rather high in cost 
but is more than worth it: Remington Rand’s 
Univac computer.’ 

And remember the vanishing horse that went 
with the vanishing Indian? Desilu has more 
horses than actors on the payroll. It is a fact 
that some horses earn 100 dollars a day, but in 
addition to their salary there is a 233-dollar item 
for clean-up. Every item, every bit of expense, 
must be accounted for. That’s why the new 
wizards of Hollywood called on their colleague, 
the Univac computer. 


Open Days at BISRA 
Tue British Iron and Steel Research Association 
will throw open their laboratories at Battersea 
Park Road, London, to industrialists and others 
interested in the engineering and technical prob- 
lems which concern the iron and steel industry. 
Its operational research department, besides 
illustrating the work of the computer applications 
section, proposes to highlight the work of an 
‘ operational investigation * section which has done 
considerable work for the association’s members. 
The ‘ open days’ will be Thursday and Friday, 
October 22 and 23. 


A Card Check on Visitors 
At the recent British Trade Fair in Lisbon, 
complimentary tickets, in the form of 40-column 
ICT cards, were issued beforehand to exhibitors. 
In all, ICT prepared 20,000 cards on behalf of 
131 exhibitors, and each card was punched with 
the exhibitor’s fair number. Of the 20,000 
issued, 9,200 were returned later to ICT. After 
they had been mechanically counted, lists of the 
totals and of the exhibitors’ names were passed 
to British Overseas Fairs Ltd. Each exhibitor 
was thus informed of the number of visitors who 
attended the Fair with complimentary tickets 
issued by him. 

The computer company have provided similar 
tickets at three British fairs overseas — Copen- 
hagen, Helsinki and Lisbon. 


Repeat Performance 
Harp on the heels of a successful office machinery 


exhibition at Olympia last May-June, the Office 
Appliance and Business Equipment Trades Asso- 
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ciation now moves to Northern Ireland. King’s 
Hall, Belfast, will be the venue of this latest ven- 
ture, with an exhibition opening on October 12 
and lasting a week. 


Administration Taken Over 
BILLED to take over ‘the entire administration 
operation’ is the IBM 705 computer which was 
recently installed in the headquarters of the French 
bank, Le Crédit Industriel et Commercial. 

A deposit bank, the CIC has 1,200 branches in 
France and reckons to coffer in deposits over 
300,000 million francs. 


Competition for Executives ? 
IN a moment of mental aberration Mr J Gold- 


smith, speaking to the Rritish Computer Society’s 
conference held in Campridge recently, said that it 
would ‘take five to ten years before computers 
controlled management.’ He meant, of course, 
something quite different, and corrected himself 
immediately; but a recent report in the Daily 


Breve) acim wen alennzere 


W Oppelt (editor): 

Anwendung von Rechenmaschinen bei der Berechung 
von Regelvorgangen 

R Oldenbourg. Munich. 128 pp. DM 16.80. 


H Zemanek: 
Elementare Informationtheorie 
R Oldenbourg. Munich. 120 pp. 


J. Heinhold (editor): 
Fachbegriffe der Programmierungstechnik 
R Oldenbourg. Munich. 18 pp. DM 4.40. 


DM 14.20. 


THE COLLECTION of essays, edited by Oppelt, are the 
written results of a conference held in Diisseldorf in 
1957. They form a rather disconnected whole 
which discusses various aspects of analogue and digital 
computation applied to the theory of control. The 
first paper, by E Bucovics, describes various types of 
computer ranging from the Telefunken RA463/2 
analogue computer, to the IBM 705 large-scale data 
processing machine and the IBM 604. There is a very 
brief account of programming and some remarks on 
stability criteria in control. The second paper, in 
English, is by J B Reswick and describes a graphical 
technique for determining the transient response of a 
system from its performance under test. The third 
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Telegraph quoting remarks made by Dr Arthur 
Samuel, a scientist working on learning machines 
with IBM in the States, suggests that uncon- 
sciously Mr Goldsmith's remark might have a 
grain of truth. 

For Dr Samuel was quoted to have said: ‘ If 
good machine learning techniques can be deve- 
loped, much work such as running a_ business, 
might be taken over by computers. But it would 
take 20 to SO years to achieve this.’ 


Bull in America 

PREPARING to market its Gamma 60 computer in 
the United States next year, the French Com- 
pagnie des Machines Bull is currently negotiating 
with US firms to this end, reports the American 
weekly Electronic News. It is not yet clear 
whether the company will license production and 
distribution or establish a subsidiary, part- or 
wholly-owned, but as a prelude to marketing Bull 
have terminated an agreement with the Sperry 
Rand Corporation (Remington) which involved 
sub-contract work for the American firm and 
exchange of patent information. 


paper, by A Leonhard, discusses the analogue compu- 
tation of polynomials. The remaining seven papers 
discuss various aspects of analogue computation in 
theory and practice and are particularly directed to the 
investigation of control system stability. Individually 
the papers are excellent; together, however, they are 
insufficiently connected to be attractive to any but 
specialists. 

Zemanek’s book is an excellent introduction to 
Information Theory. The approach, via logical nets 
to the statistical theory of information, is refreshing and 
illustrated by numerous practical examples. Much 
interesting material on the efficiency of codes and the 
design of self-checking and correcting systems appears 
in the text and some work by Shannon on random 
associations of letters with increasing context is shown 
to be just as applicable to the German language as to 
the original English. For those who read German the 
book can be unreservedly commended, for those who 
do not, it is to be hoped that an English translation 
soon appears. 

Almost as an aid to reading the previous books the 
little multilingual glossary by Heinhold contains the 
equivalents in English, French, Swedish, Dutch and 
Russian of various German words in the field of digital 
computer programming. There is also a brief tech- 
nical explanation (in German) of the more obscure 
words. This is well produced and, because it contains 
an index in each of the ‘ foreign’ languages as well 
as in German, will be very useful to all who have to 
read German papers in this field. 

A D BooTtH 
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COMPUTERS 


A Simple Introduction 
to the Br ain by ERROLL WILMOT 


*... an approach toward the understanding of the nervous system from the 
mathematician’s point of view’ was the last contribution to knowledge of the late 


John von Neuman. His incomplete manuscript was published recently by the 
Yale University Press 


The drawing of the brain is taken from 
Aratomical Atlas by Maud Jepson, 
published by John Murray, by whose kind 
permission it is reproduced. 
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OHN VON NEUMANN was professor of 
mathematics at Princeton Institute for 
Advanced Study when, in 1955, he was 

invited by Yale University to deliver the Silliman 
lectures during the following year. This invitation 
is a much-coveted honour among mathematicians 
and scientists, and there is no doubt that von 
Neumann felt honoured by it; but he had to make 
a reservation, when accepting it, that he should 
deliver the lectures during a week instead of the 
customary fortnight, as he had just been appointed 
by President Eisenhower to the Atomic Energy 
moved from 
Princeton to Washington where his new appoint- 


Commission. He and his wife 


ment required him to be, and he began work on 
the lectures in the little spare time that his official 
duties allowed him. He 
subject of his Silliman lectures, The Computer 
and the Brain.* 


chose as_ the 


An Incomplete Manuscript 

N fact, von Neumann was never able to deliver 
| the lectures or even to finish the manuscript 
from which this book was published. In August 
of 1955 he was found to be suffering from bone 
cancer, and by January 1956 the illness had 
advanced to such an extent that he was confined 
to a wheelchair. He was still working at the 
manuscript of the lectures when, in April 1956, 
he entered the Walter Reed hospital; but he was 
* John von Neumann: The Computer and the Brain. 


Yale University Press London: Oxford University 
Press. Pp. xiv and 82, 24s. 





unable to finish it before his death on February 8 
1957. 

These facts are related by his widow, Klara von 
Neumann, in a preface to the book that was 
subsequently published by Yale University Press. 
She relates the main events in his life and traces 
the growth of his interest in automation as an aid 
to mathematical calculations. He was born in 
Budapest in 1903 and studied at Berlin University, 
Zurich Technical College and Budapest University. 
He held teaching appointments at Berlin Univer- 
sity and Hamburg University, and in 1930 he was 
invited to spend a year as a guest lecturer at 
Princeton University. He was persuaded to stay 
at Princeton, and he became an American citizen. 
At about this time his interest became focused 
upon the great difficulties of obtaining solutions 
to partial differential by known 
analytical methods 


equations 


Mathematical-Logical Design 
of Computers 
I‘ the late thirties he was engaged on defence 
work for the United States Army’s Ballistic 

Research Laboratories, where he made use of the 
Emiac computer while working on the interaction 
of shock waves. He helped to modify the 
mathematical-logical design of this machine and, 
after the war, in working on the design of the 
Joniac computer, he tried to imitate in it some 
of the operations of the live brain. For this 
purpose he made a study of neurology and 
psychiatry. 

He states his standpoint, with attractive 
modesty, in his introduction: ‘ Since I am neither 
a neurologist nor a psychiatrist, but a mathe- 


matician, the work that follows requires some 


explanation and justification. It is an approach 


Diagrammatic representation of the neurones in a reflex 
arc. The receptor neurone is shown in red. Reproduced, 
by permission, from Gray's Anatomy, 32nd edition, 
published by Longmans, Green and Co Ltd. 
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toward the understanding of the nervous system 
from the mathematician’s point of view.’ 

He continues with two important reservations: 
that he is offering no more than a ‘ somewhat 
systematised set of speculations,’ and that the 
* mathematician’s point of view,” as he would like 
to have it understood, ‘carries a distribution of 
emphases that differ from the usual one: apart 
from the stress on the general mathematical 
techniques, the logical and statistical aspects will 
be in the foreground.’ 


Basic Principles 
HOUGH the practical utility of the book may 
not be immediately apparent, and though 
much that it contains is difficult for the non- 
mathematician to understand, few people who 
have any interest in computers or in the theory of 
information processing will regret spending some 
time and trouble in trying to understand it. The 
first part describes the principles on which 
computers, both analogue and digital, operate. 

In an analogue computer, each number is 
represented by some suitable physical quantity, 
such as the strength of an electrical current or 
the degree of rotation of a disc. In the digital 
procedure each number is represented as a 
sequence of decimal digits, and each decimal digit 
is represented by a system of binary digits. The 
analogue computer still has certain advantages 
over the digital computer in many kinds of 
industrial use. The digital computer, on the other 
hand, is able to operate with a very much higher 
degree of precision. The relative accuracy may 
be expressed as 1 : 10'* in the case of the digital 
machines compared with 1:10° in analogue 
machines. 


Logical Control Organs 
1E digital machine may be visualised as 
consisting of a number of logical control 


organs. Each control sequence point is con- 
nected to one of the basic operation organs that 
it actuates, and to the memory registers from 
which it will derive information, and to the 
register that will receive the result of the calcula- 
tion. After each calculation the control sequence 
point actuates its succeeding control sequence 
point. A refinement of this is the system in which 
the control sequence points are replaced by orders 
—numbers—which indicate which basic operations 
are to be performed, from which store addresses 
the data are to come, and to which output 
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addresses they are to go. In this system each 
order determines its successor. 

‘The machine, under the control of its orders, 
can extract numbers from the memory, process 
them and return them to the memory; i.e., it can 
change the contents of the memory—this is its 
normal modus operandi—hence it can change the 
orders that control its actions. Thus all sorts of 
sophisticated order-systems become possible, 
which keep successively modifying themselves and 
hence also the computational processes that are 
likewise under their control.’ 


Similarity to the Brain 
—and Differences 
FTER reviewing the working characteristics 
of the computer, the nature and functions 
of its active organs, the various arrangements of 





JOHN VON NEUMANN used _ his 
knowledge of the logical and mathe- 
matical techniques employed in com- 
puters to speculate about the intricacies 
of the human brain; and, reciprocally, 
he sought knowledge of man’s neural 
mechanism to advance the design of 
electronic computers. 


Last year, another researcher into the 
working of the human brain, Dr Arthur 
Jensen of New York Medical College, 
announced that he wanted to get, for 
comparative study, a whale’s brain, which 
is said to resemble the human brain, in 
its general structure, as closely as do 
some simian brains. 

Dr David Hummel, a Swedish doctor 
who sailed as ship’s surgeon with a 
Norwegian whaling fleet, obtained two 
brains of fin whales and one of a sei 
whale, which were sent to Dr Jensen, 
who has now started research on them. 


Admirers of Herman Melville will 
probably share a hope that the whale 
should, however indirectly, contribute to 
the development of computers and, no 
doubt, to electronic marvels which at 
present are only dreams or hopes. 
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memory stores, typical access times, etc, von 
Neumann turns to a comparative consideration 
of the brain. 

‘ Bringing out the elements of similarity leads 
over well-known territory. There are elements of 
dissimilarity, too, not only in rather obvious 
respects of size and speed but also in certain 
much deeper-lying areas: these involve the prin- 
ciples of control, of over-all 

My primary aim ts to develop 
He then remarks that * the most 
observation 


functioning and 
organisation, etc. 
some of these.’ 

immediate 


regarding the nervous 


system is that its functioning is prima facie digital.’ 


The Nature of Nerve Impulses 

HE basic component of the nervous system is 
ct the nerve cell, whose normal function is to 
generate and propagate a nerve impulse, electrical, 
chemical and mechanical in nature, along the 
branches, or axons, of the nerve cell. The 
electrical disturbance is usually about 50 milli- 
Chemical 
changes in the intrace!lular fluid occur simultane- 
ously with 


volts, lasting about one millisecond. 
electrical-chemical changes in the 
The nerve cell and axon 
resume their original condition when the impulse 
has passed. 


membrane of the axon. 


The stimulation of a neuron is usually 
due to other nerve impulses and is conditional on 
the combination and synchronisation of stimuli. 

‘The nervous pulses can clearly be viewed as 
(two-valued) markers . the absence of a pulse 
then represents one value (say, the binary digit 
0), and the presence of one represents the other 
(say, the binary digit 1)... The combinations and 
synchronisms necessary to activate a neuron can 
then be regarded as programme elements. 


Comparative Efficiency 
i: ROM the point of view of the comparative 
efficiency of the electronic computer and 


the brain, size and speed are obviously important. 
At the time that von Neumann wrote, the man- 
made computer was, he estimated, between 10,000 
and 100,000 times as fast as the human brain. 
The basis of the comparison is the time taken 
for the neuron or its corresponding machine com- 
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ponent to recover from one impulse in order to 
be fully ready to accept another. On the other 
hand, the brain is about 100 million times as 
compact. 

Such direct comparisons are, however, mis- 
leading in that they involve a very great over- 
simplification of the involved. For 
example, the nerve impulse-response pattern may 
be considered as a 
mechanism; but this is 
idealisation of 


factors 
simple, logical and-or 
‘a simplification and 
Furthermore, though 
neurons have been considered as making response 


reality.” 


to simple stimuli along single axons, the response 
may in fact be governed by complex relationships 
and synchronisms of impulses from many axons. 

The picture is still further complicated by the 
consideration of neurons as receptors of external 
stimuli, such as sound, light, heat and pressure; 
and ‘all complications of this type mean that a 
nerve cell is more than a single basic active organ.’ 


The Language of the Brain 
HIS review has indicated only very briefly 
and incompletely the many aspects of a fas- 
cinating problem that was occupying von 
Neumann’s mind in the last months of his life. 
As he was unable to finish the manuscript, still 
less, presumably, to revise it, one. ought not, per- 
Indeed, in 
this field, as in so much that we understand by 
the term ‘science,’ it is rarely that we regard 
any knowledge as conclusive. Rather, speculation 
leads on to speculation; and in this regard, the 
final paragraph of von Neumann’s book, in which 
he is discussing the language of the brain, is of 
outstanding interest. 


haps, to speak of his ‘ conclusions.’ 


* When we talk mathematics,’ he says, ‘we may 
be discussing a secondary language, built on the 
primary language truly used by the central nervous 
system. Thus the outward forms of our mathe- 
matics are not absolutely relevant from the point 
of view of evaluating what the mathematical or 
logical language truly used by the central nervous 
system is. However . it cannot fail to differ 
considerably from what we consciously and 
explicitly consider as mathematics.’ 








In large organisations the computer, by virtue of the problems it 


creates and the thought required to solve them, may 


one day give managers 


More Time and 


VER the years the literature on electronics, 
¢* better, perhaps, digital electronic com- 
puters, has become riddled with appli- 
cations. When applied to the more commercial 
practices we see that integration of data processing 
has become the current theme. We see from press 
mentions that these electronic ‘brains’ will not 
replace, or be a _ substitute for, management 
thinking. And, as time passes and the glamour 
wears off, computers may well become just another 
machine. 

It seems that very little thought has been given 
to the effect that computers will have on the future 
pattern of a large scale enterprise or on manage- 
ment itself. That such problems should be con- 
sidered is of great importance because I believe that 
their success or failure may well depend upon the 
environment in which they function rather than 
upon their ability as engineering achievements in 
the shape of machines. 


Big Business 

The advent of computers coincides with an era 
wherein we see the development of the large scale 
enterprise; the latter may have been the cause or 
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assisted in the generation, the former the effect 

If literature and the spread of knowledge 
generally is taken as a guide to the direction of the 
thinking in such matters, there would seem to be a 
conflict between, on the one hand, management— 
those who guide and direct activities in the large 
enterprise—and, on the other hand, the technician 
who develops the computer and its applications. 

In the first place management has recognised 
that the first need of an enterprise is to survive. 
In this regard it develops diversification, and builds 
up capital resources so that in a rapidly changing 
world it can lose a limb and still survive. It brings 
about speed in decision-making by decentralisation, 
by the delegation of authority, all linked with 
the training of men for managerial posts and 
speed of communication. 

The technician, on the other hand, sees the need 
to centralise around the computer in order to 
maximise the machine facilities, and from this 
central point to feed out to the lower formations. 
Provided the management view is not overlooked, 
the two views may not be irreconcilable, but there 
remains the danger that computer applications 
may be developed through the clerical level. 
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Scope to 


by J WORRAL, MBE 


Manage 


the ‘ends’ of their businesses, instead of the ‘means’ 


There are many other daiigers inherent in centrali- 

sation of data processing, for inevitably there will 

arise: 

1—the need for new channels of data communi- 
cation; 


tN 


the supervisory requirements necessitated by 
sheer quantity, and the 
associated with quantity; 


control problems 


3—the decrease in the speed of providing infor- 
mation on diverse subjects when these have to 
be fitted into large tasks which call for long 
machine runs; 


4—the possible inflexibility brought about by sheer 
size; 


Ww 


the feeling that lower levels of authority are 
being bypassed. 


‘Line and Staff’ 

The complexity of a modern enterprise empha- 
sises the need for specialists, and we see being built 
around 
finance and accounts, sales, manufacturing, distri- 


bution, purchasing, etc. In order to provide for 
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us the large specialist departments of 


tne essential communications within the enterprise, 
methods of organisation are developed, and the 
fairly common pattern is that of ‘ line and staff’ 
whereby the direction of the enterprise is through 
and by the ‘line’ organisation, and the control, 
with guidance and advice, through the ‘staff’ 
organisation 

As the organisation grows, the need for decen- 
tralisation becomes essential if a live structure is to 
be maintained, and at this early stage confusion 
becomes apparent. First, the true concept of 
decentralisation is not always fully understood; 
we get decentralisation of decision-making confused 
with physical decentralisation, the latter being at 
times little more than contracting out to lower 
formations the physical activity which is, in many 
cases, an activity essential to the enterprise as a 
whole. From the physical decentralisation springs 
the need to provide for co-ordination and the 
consolidation of the whole, which brings into being 
large central departments. 

It cannot be doubted, when the many functions 
of staff are analysed in detail, that there is failure 
to recognise what data the local point requires from 
which to make local decisions, and what the 
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central management need to assist in running the 
enterprise as a whole. 

The second point which becomes apparent is 
that where the decentralisation is of a physical 
nature and consists of part of a common activity 
within the total enterprise, we may well find that 
the actual direction of this activity emanates from 
the staff organisation, and not the line; in fact, it 
is aline function being carried out by the staff. There 
is little wonder that the acceptance of ‘ line’ and 
‘staff’ becomes difficult in practice. It is not 
the concept that is wrong, but the practice. 


Causes of Confusion 

To appreciate fully the effect that computers may 
have on management thinking and on organisation 
in the future, it is first necessary to ask why this 
confusion in practice has arisen. It originates, to 
my mind, with the traditional association of 
clerical processes with specialist functions usually 
required of the ‘ staff’ organisation. In the staff 
organisation there will usually be found the 
specialist areas, e.g. finance and accounts, statistical, 
engineering, sales, etc, and in order to advise and 
guide management through their intellectual skills 
the need for data has arisen. Thus the specialist, 
in addition to his intellectual skills, has found it 
necessary to learn what might be termed the 
mechanical skills, i.e. those associated with data 
processing. The more complex the organisation 
the greater becomes the work load of the mechani- 
cal to a point where it submerges the intellectual. 
Thus we hear quite often that managers have no 
time to manage. 


Waste of Intellect 
It seems that we can diagnose this as a fault in 
organisation which has led to a very considerable 
waste in technical skills at the intellectual level. 
The employment of computers is likely to 
heighten the confusion. On the one hand the 
technician sees the computer as the integrator of 


data processing, a means whereby basic data can 
be identified in terms of its end use and processed 
in a straight line. In conflict, management may 
see such integration through the computer as the 
building up of a partially inflexible machine, so 
large that it moves too slowly to ward off, or to 
absorb the ever-changing conditions, so necessary 
for the survival of the enterprise. The technician 
sees the computer as the extension of the mechanical 
function of the specialist area without considering 
the greater absorption of the time available to the 
intellectual skills. On the other hand, management 
see the activities of the specialists becoming more 
concerned with the means than with the end, and 
in consequence have to hire more professional men 
in order to obtain the intellectual skills. But the 
more management provide for the intellectual 
skills the more diffused and wasteful they become 
due to the sheer weight of the associated admini- 
stration. Thus management itself becomes 
disintegrated because of the undue weight of 
responsibility connected with the mechanical skills, 
with man management, and all its associated 
activities. 


Management Managing Itself 


At this point, and it can often be argued that 
this point has been reached, management is now 
too busy managing the means instead of managing 
the end. It can also be said that many technical 
advisers to management are also too busy managing 
their means with insufficient time to interpret the 
end. Whatever term is applied to that group of 
men whom we refer to as ‘the management, 
there is evidence to suggest that their primary 
function in practice is the managing of an activity 
or group of activities and not the managing of the 
enterprise as a whole. These conditions give rise, 
fortunately, to the emergence of the strong, 
dynamic individual upon whom falls the very 
considerable responsibility of directing the future 
of the enterprise. The main problem is whether 





automation and electronics. 


joined Shell-Mex and BP. 








From 1929 to 1946 Mr Worral served with the Army in India in headquarters 
administration, emerging at the end of that period as Lieutenant-Colonel. 


In 1947 he went to the British Petroleam Company in Abadan and worked on 
manpower statistics and mechanisation until 1951 when he returned to London and 


As Assistant Manager in Shell-Mex and BP’s organisation and methods department, 
J Worral has had a large hand in the company’s research and development in 
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‘The technician sees the computer 
as the integrator of data processing’ 


such men can be replaced from staff who have 
grown up in an atmosphere which has bred 
functional managers rather than general managers. 


Computer Can Help 

Can the computer help? I firmly believe that it 
can and will, not necessarily as a machine but by 
the very problems it creates, and the thinking 
necessary to their solution. Thus, if an integrated 
data processing system is devised for the enterprise 
as a whole, one of the problems to be resolved is 
its location in the organisation. Data systems will 
need fairly rigid control and, in many instances, 
direction, and since they must be firmly established 
and maintained, all direction in this matter must 
come from the central body. Because of the 
discipline necessary, this will become a line function 
and, in consequence, should come under line 
management. Because of the importance to man- 
agement of statistics, whatever their nature, and the 
need in the system to aim at minimising data to 
those which are significant, data processing must 
be taken to and be directed from management 
level. It is insufficient to leave data processing at 





By William Papas 


the clerical level, and wasteful in intellectual skills 
to leave it in the specialist areas. That there must 
be co-ordination of demands placed on the system, 
that managers will have to learn to accept a new 
pattern of reporting, is very evident. All this will 
need direction; it cannot be left to acceptance. 


Benefits of Ills 


From this it would seem that some of the 
ailments of industry can be cured, and at the same 
time bring about: 


1—the release of the intellectual skills and their 
better utilisation; 


2—the higher development of the mechanical skills; 


3—the provision of time for managers to manage; 


4—the provision of time for specialists to advise 
management; 


5—the full co-ordination of management infor- 
mation. 
All this should and could lead to the integration 
of management as one unit and for the life stream 
of information to become part of that unit. 
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HARD TRUTHS 
at Cambridge 


Over 300 people attended the first conference of the British Computer 


Society held at Cambridge last June 


conference, which lasted from 22nd to 

25th June, the sun had reduced the two 
cohorts within the conference—grey-suited business 
executives and linen-jacketed scientists—to shirt- 
sleeve conformity, in spite of the icy blast con- 
ferrers received in the morning when Mr J A 
Goldsmith of Robson, Morrow and Co. reported 
on ‘Commercial Computers in Britain.’ 

Billed to speak on ‘The State of the Art’ from 
the business viewpoint, Mr Goldsmith began by 
acknowledging that useful work was being done on 
a number of installations, particularly when the 
situation was contrasted with that of a year ago. 
However, the type of work that was at present 
being prepared for computers was ‘fairly low and 
unambitious.” Furthermore, although 109 com- 
puters had been delivered or ordered* there had 
been comparatively fewer orders in the past year. 


B Y the end of the second day of the Society’s 


Obviously, the computer market has not yet 
reached its saturation point for, as Mr Goldsmith 
pointed out, there are over 1,000 firms who employ 
1,000 employees or more and these represent the 
potential in computer installations. 


Business men, it appeared, were waiting for two 
things: some successes, and new developments 
from manufacturers. 


One factor that mitigated against early successes 
for some firms was that a number of jobs were 


* Sixty-seven card or paper tape machines of which 47 
have been delivered, and 42 magnetic tape machines of 
which 27 have been delivered. 
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being put on to computers that could equally well 
have been done on electronic calculators. As a 
silver lining in the cloud, however, many firms had 
in fact installed electronic calculators—100 have 
been delivered and 300 are on order—and in a few 
cases the smaller types of computer had been 
bought in order to acquire working experience; 
for instance, Guest, Keen and Nettlefold Ltd 
settled for an ICT 1201 to do just this. 

With the larger computers, if most efforts had 
been unambitious, then also the achievements 
were very disappointing, considering the prelimi- 
nary work involved. 

In a number of applications the facilities of the 
computer were not being used to the full. Mr 
Goldsmith was able to instance this with some 
examples he had encountered: one example was a 
stock control and pricing application; previously, 
before the computer’s arrival, pricing had been 
done on punched cards, and although there had 
been some revision of card layout, no change of 
method was adopted when the firm began computer 
working. The computer job was shown to be 
clumsy. 

Apart from clumsy applications, some of the 
larger applications had done no work at all for 
months, and there were still at present one or two 
machines idle. This was explained by the fact that 
there was a lag—which was not unexpected 
between delivery and getting useful work on to a 
machine, and this hiatus was used as a breathing 
space for gaining experience: for testing techniques 
and programmes. 
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POPULAR APPLICATIONS 

Reporting more specifically on the work that 
had been done, Mr Goldsmith said that payroll was 
the most popular application that had been 
attempted. There were 52 installations presently 
engaged on payrolls, and for very large payrolls the 
work was being done successfully; however, some 
companies had found their payrolls terrifying as 
they outstripped the capacities of their computers. 

Of the 70-odd computers installed 34 were being 
used to help control stocks of finished commodities. 
Some companies were applying new statistical 
methods to stock controlling. The Ford Motor 
Company, for example, in conjunction with Leo 
Computers were developing statistical techniques 
for controlling and accounting for spare parts. 

In the field of production control and operational 
research, only 14 firms were tackling production 
control on their machines. This was disappointing. 
In view of the savings in time that might accrue from 
using a computer to control and schedule work- 
loads, this was probably one of the most fruitful 


fields for computer applications. A good deal of 


operational research work had been run on 
machines and produced valuable results, particu- 
larly in research on the distribution and distillation 
of oil. 

Analysing some of the difficulties that had been 
encountered in installing computers, Mr Goldsmith 
fired a few more gloomy shots: in some cases 
insufficient staff were employed to get results 
within reasonable time, in others, insufficient time 
was allowed to re-think procedures before the 
computer arrived. There had been failure to 
organise people to work together on computer 
projects, and there was still a large gulf between 
senior managements and computer people—the 
people at the top ‘may not yet have grasped what 
computer people are trying to do.’ Aside from 
the lack of communication, there was also a 
tremendous shortage of clever people to organise 
systems and computer work. 


UNIVERSITIES’ PROGRESS 

Smiling Dr A S Douglas, Director of the Leeds 
University electronic computing laboratory had 
more encouraging things to say about ‘the state of 
the art’ as it is practised in the British universities. 
The last two years had seen an acceleration in 
computer activities at the universities, with seven 


more universities acquiring electronic computers. 
Most of the computer departments or laboratories 
set up adopted an ‘open shop’ policy both for 
academic colleagues and for outside business 
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organisations, and most of them ran or would run 
programming courses. 

Apart from those centres where scientists are 
engaged in designing new machines, the computer 
laboratories have two obvious functions: to provide 
a service for scientists confronted with mathematical 
calculations and problems, and to ‘teach 
computing.’ Service to research scientists the 
laboratories already provide, and will continue to 
do increasingly. Dr Douglas quoted the great 
amount of work that has been done in connection 
with problems in crystallography. As for teaching, 
most of this is pitched at a post-graduate level. 
Leeds University, for example, runs Diploma 
courses in numerical analysis and data processing. 

More than this was needed, Dr Douglas 
intimated: the university centres should train 
people at the undergraduate level for computer 
work. He himself had visited firms and uncovered 
in their drawing offices problems that could be, 
and were, quickly and economically solved on a 
computer. But to get anything more than a fringe 
of the mass of existing drawing office problems 
tried on a computer required engineers trained to 
think in terms of computers. 


THE COST OF SUPER-MACHINES 

Concluding on future work in the universities, 
Dr Douglas threw open the question of what would 
happen when the large and expensive computers 
began to appear. 

Obviously the universities will want to purchase 
these machines—not only because of the work they 
will perform but to tutor people in their capabilities. 
Yet these new computers will be vastly expensive, 
so that in order to get back some of the initiak 
purchase costs, the universities may be faced with 
the need to raise revenue by taking in data pro- 
cessing work. 

What this might entail is not yet clear; an 
extremely gloomy view might be that this would 
lead to commercial work swamping the university 
super-computers at the expense of pure research. 
This need not happen, but well before the first 
machine is installed these problems will need to be 
debated. 

With the keynote addresses on the state of the 
art delivered, the conference got to grips with 
detailed aspects, following a working routine of 
lectures and symposia succeeded by discussion. 


FINDING PROGRAMMERS 

A symposium on the selection and training of 
programmers delved unconsciously into what might 
happen when the number of programmers required 
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exceeded the available stock of graduate mathe- 
maticians. Government and industrial research 
establishments are at present able to cull qualified 
mathematicians fairly easily for their computer 
sections. Other employers of programmers, to 
judge from their advertisements, also demand high 
qualifications. Will they always be satisfied? 
Mr R W Bemer, Manager of the Programming 
Systems of IBM’s American data processing divi- 
sion, outlined how he recruited people with no 
paper qualifications as programmers by first 
assessing their capabilities with aptitude tests. 
The demand for people to do programming, he 
explained, had outstripped the available college 
graduates, so it had become necessary—in the 
United States—to recruit in other fields. 

No one will state whether programming is 
considered as a dead-end occupation or as one 
rung in a promotion ladder. Obviously, the 
mathematician employed to fit into a research team 
will probably contribute—eventually—more than a 
number of programmes; but his business equiva- 
lent will probably, like the banker’s ledger clerk, be 
offered no prospects. 

That this may be the case was to some extent 
foreshadowed by one speaker’s remarks: he out- 
lined a number of points to consider in relation to 
employing programmers—for example, to mix 
know-how with a fresh academic approach, and to 
make sure programmers understood the detailed 
operations of computers, but also, to choose 
plodders rather than brilliant mathematicians, and 
to allocate individual jobs to programmers so that 
each man has a precise idea of his own work. 


AUDITING COMPUTING DATA 


Every company, according to the Companies Act 
1948, is required to keep ‘proper books’ relating to 
money spent and received, and the sale and purchase 
of goods, and also to record company assets and 
liabilities. It is one of the functions of a company’s 
auditors to see that this is done. One problem in 
the wake of automated office routines is that of 
visible records. 

Computers carry out series of logical operations 
without leaving any record of the interim stages 
that take place, and make use of magnetic storage 
(eg magnetic tapes) where the data filed cannot be 
read directly. This might worry an auditor in 
theory as there are no ‘checkable’ records. A 
symposium on this topic threw out some suggestions 
of safeguards that an auditor might ask for, in lieu 
of records: for example, he might ask for a copy of 
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the programme and wish to do test runs to satisfy 
himself that the system operated ‘on the level.’ 

Whether companies with automatic data pro- 
cessing systems will worry much about this is 
doubtful; just as it is doubtful whether auditors 
will lose sleep over the disappearance of records. 
The letter of the act—‘proper books’—may well 
be quietly forgotten; and even if it is true, as one 
speaker pointed out, that most frauds have been 
perpetrated by exceedingly clever men, it is not 
clear that any of the safeguards suggested would 
ever bind future clever men to the spirit of the act. 


ALGOL AND ALL THAT 


Will a standardised machine language—an 
electronic Esperanto, as it has been dubbed- 
become generally accepted? This was discussed 
in relation to a paper on automatic programming 
prepared by Dr S Gill of Ferranti Ltd. 

The machines that have been developed in the 
last few years have each been provided with distinct 
machine languages. The upshot of this is that 
programmes written for one machine cannot be 
used for another until it has been re-written in the 
second computer’s language. A number of organi- 
sations in Britain and the USA already possess 
several machines—in particular, governmental 
set-ups—so the problem of inter-machine communi- 
cations is not as remote as might initially be 
suspected. Furthermore, the next development of 
data processing systems might well throw up a 
‘network’ system of small computers for processing 
data in the field, reporting to a headquarters. 
Here, too, communications would matter. 

At present a special committee of the British 
Computer Society is studying Algol—a proposed 
machine meta-language favoured by European and 
American experts. Adopting Algol would mean 
that each computer would need to be provided with 
a special programme for translating from its 
language to Algol and vice versa. Programmes 
could then be written in Algol, and then by using 
the ‘translating’ programmes, might be applied to 
any machine. 

Other conference topics ranged from the use of 
magnetic tapes for data processing work to logical 
design and scientific computer applications. In all 
the conference comprised some 13 lectures and 
symposia, though with parallel sessions arranged 
for the specific interests of the two cohorts, some 
delegates probably went home in total, and 
possibly thankful, ignorance of what passed at some 
of the symposia. PM 
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TRAINING COURSES 


The following list of courses is reproduced by courtesy of Technology, the review of training and 
education for industry, published by The Times, in whose August number it originally appeared. 


ACTON 

THE BRUNEL COLLEGE OF TECHNOLOGY 
Chemistry Department 

Programming the IBM 650: 20 sessions (E): £2: October 
5. Modern Computing Methods: 21 sessions (E): £2: 
October 1. Industrial Statistics: 20 sessions (E): £2: 
October 8. 


BIRMINGHAM UNIVERSITY 

Institute for Engineering Production 

Operational Research: 2 weeks (R): £57 15s.: August 31 
(Repeated on December 7). Production Planning and 
Control: 2 weeks (R): £57 1Ss.: September 28 
Organization and Methods: 3 weeks (R): £84: November 
9 


BRADFORD INSTITUTE OF TECHNOLOGY 
Department of Mathematics 

Electronic Digital Computers in Industry: 6 sessions (E) 
£2 Ss.: October 13. 


BRIGHTON TECHNICAL COLLEGE 

Electrical Engineering Department 

Pulse Techniques and Magnetic Storage Devices: 12 
sessions (E): £2: September 23 


BRISTOL COLLEGE OF TECHNOLOGY 
Physics and Mathematics Department 
Computing Methods for Technicians 
£1 1s.: October 7 


8 sessions (E): 


CARDIFF 

THE WELSH COLLEGE OF ADVANCED 
TECHNOLOGY 

Department of Mathematics 

Computer Appreciation: 10 sessions (E): £2 2s. Computer 
Programming: 10 sessions (E): £2 2s. 
Department of Commerce and Administration 
Organization and Methods: 2 terms (E): 
September 24 


£1 Ss.: 


COVENTRY TECHNICAL COLLEGE 

Department of Commerce 

Office Organization and Method: 6 sessions (E): £1 
October 14 

Department of Mathematics 

Programming of Digital Computers: 12 sessions (E): £1 
September 


DARLINGTON 

COLLEGE OF FURTHER EDUCATION 

Science Department 

Principles of Automatic Process Control: 6 sessions (E) 
£1 1s.: October 7 


DONCASTER TECHNICAL COLLEGE 
Mechanical Engineering Department 


Quality Control: 1 day: November 25 


EDINBURGH 

HERIOT-WATT COLLEGE 
Electrical Engineering Department 
Autocode Computing for Pegasus 
October 12 


8 sessions (E): £5 


ENFIELD TECHNICAL COLLEGE 

Production Engineering and Management Department 
Control Engineering: 30 sessions (E): £2: September 29. 
Department of Electrical Engineering 

Electronic Analogue Computers: 10 sessions (E): £1 
October 6 


D—Part-time day course 
E—Part-time evening course 
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HATFIELD TECHNICAL COLLEGE 

Electrical Engineering Department 

Automatic Control Systems: 20 sessions (E): £1 1s.: 
October 7. 


LEICESTER COLLEGE OF TECHNOLOGY AND 
COMMERCE 

Department of Mathematics 

Data Processing using Pegasus Autocode: 6 sessions (E): 
£1: September 29. Data Processing using Deuce Alpha- 
code: 6 sessions (E): £1: November 10. Matrices: 10 
sessions (E): £1 10s.: September 14 


LIVERPOOL UNIVERSITY 

Extra-Mural Department 

Industrial Applications of Computer Systems: 2 days (F): 
£12 12s.: November 10-11. Commercial Applications 
of Computer Systems: 2 days (F): £12 12s.: December 
8-9 


MANCHESTER COLLEGE OF SCIENCE AND 
TECHNOLOGY 

Mathematics Department 

Matrix Methods-Digital Computers: 10 sessions (E): 
£1 10s.: early in October 

Department of Industrial Administration 

Operational Research: 22 sessions (E): £3 3s.: October 
14 


NEWCASTLE UPON TYNE 

RUTHERFORD COLLEGE OF TECHNOLOGY 
Department of Mechanical and Civil Engineering and 
Naval Architecture 

Instruments and Automatic Control: 12 sessions (E): 
£1 1Is.: October 


NORTH HERTS TECHNICAL COLLEGE 
Department of Mathematics 

The Programming of Electronic Digital Computers: 8 
sessions (E): and 12 (E) in Spring term: £1 10s.: October 
20. 

Department of Science and Electrical Engineering 
Electronics and Automatic Control: 10 weeks (F): £5: 
November 2. 


NOTTINGHAM AND DISTRICT TECHNICAL 
COLLEGE 

Arts and Commerce Department 

The Uses of Electronic Computers for Commercial 
Purposes: 8 sessions (E): 11s.: October 15. 

Department of Electrical Engineering 

Transistors: Theory and Application to Switching 
Circuits: 12 sessions (E): Ils. October 1. Automatic 
Control Systems: 10 sessions (E): 11s.: September 29. 


SOUTHALL TECHNICAL COLLEGE 

Department of Electrical Engineering 

Analogue Computers: 10 sessions (E): £1: October 7. 
Digital Computers: 12 sessions (E): £1: September 29. 
Automatic Process Control: 18 sessions (E): £1 10s.: 
October 5. 


SUNDERLAND TECHNICAL COLLEGE 

Electrical Engineering Department 

An introduction to the Theory and Practice of Automatic 
Control Systems: 8 sessions (E): £1 1s.: October 14. 


TWICKENHAM TECHNICAL COLLEGE 
Department of Engineering 
Computer Programming: 18 
October 12 


£1 10s.: 


sessions (E): 


KEY 


R—Full-time residential course 
F—Full-time non-residential course 





A measure of ‘integrated’ clerical work has already been achieved at Bristol 


Aircraft with the introduction of two electronic calculators and a subsequent 


inter-meshing of several data processing tasks 


Bristol Aircraft’s 


Approach to 


‘Complete Control’ 


by G J Pierce 


Organisation & Methods Officer, 
Bristol Aircraft Ltd. 


FULLY integrated data processing system 
may eventually require a computer, but 
experience can be gained and advanced 

techniques built up with the help of conventional 
punched card equipment. In fact, to think in 
terms of equipment is to approach the subject 
of data processing from the wrong end. The 
aim is to establish complete control in an organi- 
sation, and the means by which this is achieved 
are data processing machines, which may be con- 
ventional or may be computers—whichever are 
appropriate. 

An example of the way in which over recent 
years a high degree of integration has been 
achieved on punched card equipment is to be 
found with Bristol Aircraft Limited. Both this 
Company, and its sister Company, Bristol-Siddeley 
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Engines Limited, have large installations supplied 
by IBM United Kingdom Limited. 


All Major Accounting Activities 

BM equipment was installed at Bristol Air- 

craft Limited in February 1956. It now 
includes two IBM 604 electronic calculators and 
present work covers all the major accounting 
activities including labour costing (including the 
calculation of wages and salaries) and material 
accounting (including financial stock control), 
development and production job costing, depart- 
mental cost summaries; and work is now pro- 
ceeding to make the stock record the basic stock 
record for all purposes within the company. 

Since this equipment has been installed, large 
financial savings have been achieved, clerical work 
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has been reduced and greater control of capital, 


revenue and development expenditure has been 
established. 


Works Payroll and Labour Costing 
AYROLL alone is of course a very 
application for data processing equipment, 
but at Bristol Aircraft Limited it is seen in 
relation to the wider subject of machine load job 


usual 


costing and labour incentive schemes, and the 
punched cards used in this work are later used 
for the control of expenditure 

Employees clock in on ‘ job cards” only, and 
these cards contain the details of a particular job 
Up to 100 men may be concerned in one job 
A premium bonus scheme is in force for the 
majority of direct workers and all those taking 
part in a job are entitled to a share in it. For 
this reason the record of each man’s work is 
recorded on ‘ operator time cards ’"—cards held 
by the timekeeper for each man and containing 
the man’s particulars and a linking code, so that 
they can later be related to the appropriate job 
card. The timekeeper extends the daily clockings 
and, when a job is completed, he totals the time 
that individual employees have spent on it and 
marks this on to the operator time card. 


Job Cost and Bonus Calculations 
HE time cards and their corresponding job 
cards are then sent to the machine room 
where calculations on job cost and bonus are 
carried out on an IBM 604. In two runs the total 
bonus percentage and earnings are first calculated 
and punched into the job card, and then the bonus 
is apportioned to all the men concerned, according 
to the time they have spent and their bonus rate. 
At the same time the total job cost is balanced 
with the time earnings and bonus on the individual 
cards. 

The time cards are then used to produce bonus 
statements, and also a summary card showing 
total earnings, bonus and hours worked for each 
individual. These summary cards are next used 
for payroll operations. 


Payroll Operations 


(5ROSS pay is calculated, the total hours 

worked times basic rate plus bonus being 
compared with the accumulated job card totals. 
Tax and net pay are then calculated on the 604 
at nearly 6,000 employees an hour. The payroll 
itself, as well as departmental totals of wage, tax 
and deductions details are printed on an IBM 421 
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accounting machine. The payslip is also printed 
and a coin analysis made. The payslip is given 
to the employee two days before he is paid so 
that he can examine his earnings well in advance. 

In order to facilitate the quick preparation of 
costing information, the complete payroll and 
labour cost calculations, which are automatically 
balanced together, are completed by Monday at 
approximately 3 pm for the week ending up to 
the previous Friday night 

After the installation of IBM equipment, the 
size of the payroll increased by over 25 percent 
This did not mean, 
however, an increase of staff in the wages and 


to nearly 12,000 employees 


accounts department: on the contrary, it has not 
been necessary to replace many of the staff who 
have left. 
Material Recording and Costing 
7URTHER cards used for the control of 
expenditure are obtained during the course 
of the control of material 

For the systeny which is concerned with some 
64,000 items of stock with an average of 25,000 
to 30,000 movements each week, an average price 
system is used. 

The goods received notes may be priced at 
If no invoice has 
been received at the time of transfer of goods to 
stores after inspection, then the goods are priced 
at the previous average price. 

When the goods received notes reach the IBM 
department, cards are punched and the average 
unit price calculated on the IBM 604. Receipts 
priced ‘ at average ’ are later adjusted, if necessary, 
and adjustment cards are prepared for price 
changes. 

A bin card is held in the stores for each item. 
Quantity balances are checked by machine against 
the storekeeper’s bin card balances. A complete 
financial balance is provided in the tabulation, 
ensuring that the value of the closing stock balance 
equals the value of the opening stock balance plus 
receipts less issues 

During the three years that IBM equipment has 
been used, the variation of material used has 
increased, yet savings of 50 percent in handling 
have been achieved. The great advantages, how- 
ever, lie in the weekly financial balancing that is 
now possible and the fact that the IBM record 
is always in step with that of the stores, thus 
ensuring that the cards which are later used for 
material costing are accurate. At the end of 
the year a listing of stock cards is accepted instead 


‘invoice price’ or * average.’ 
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of physical stocktaking, thus accomplishing in 
two days a task that formerly necessitated many 
weeks of preparation prior to the year end. In 
addition two weeks plus a large calculating service 
operation outside the company after the year end 
were formerly needed. Details of stock are pro- 
vided to production control to know free stock 
available and to re-order where necessary, to the 
estimating department for the latest prices and 
to the commercial department for sales of stocks 
available for disposal. 


Expenditure Analysis 
“THE total value of the job cards equals the 
gross wage for the week on the payroll, and 
the total of the material transaction card equals 
the value of materials issued from the stores. It 
is these cards, together with others punched for 
additional direct expenditure, that are used for 
an analysis of expenditure. 


They are first sorted by accounting number, 
which is a code representing, in the case of pro- 
duction expenditure, the manufacturing order 
number, and in the case of overhead expenditure, 
the departmental number and overhead expenses 
code. In both cases, summary cards are punched 
for each accounting number. 


For production expenditure, a manufacturing 
order control is maintained from the accounting 


number. This is summarised into contracts for 
recovery of expenditure and progress claims. 
Further analyses are made under various heads 
for long term planning. The details cards are 
used for work in progress and batch costing. 


Cards in the indirect category are used to pro- 
duce departmental cost summaries. These show 
expenditure under some 60 headings, giving 
period and year-to-date figures compared with 
the budget for the use of over 100 departmental 
heads. They also show departmental expenditure 
by groups of departments for the various group 
managers. 

Expenditure statements for capital, revenue and 
development expenditure are prepared, showing 
recordings of work and outstanding commitments, 
both for the period and for the year to date; these 
compare expenditure with that sanctioned by the 
board, or the estimates within agreed budgets. A 
consequence of using IBM equipment has been 
that progress payment claims have been produced 
earlier and control of development expenditure is 
being facilitated. 
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Job Costing and Production Control 

HE direct job cards and material requisitions 

are sorted within manufacturing order to part 

number and these are progressively collated into 
the work-in-progress file for the various operations 
until the completion of the job, when all the cards 
for that job are collated out. The cards are then 
passed through the 604 where the total cost for 
the job and the unit price per piece or assembly 
produced is calculated. 

Several independent jobs are processed for pro- 
duction control; at present these include machine 
and shop loading and parts progressing. 


Developments Now Being 
Programmed and Tested 

HIS company is at present introducing a 

completely integrated spares system. From 

customers’ enquiries the procedure will give 
delivery dates and extended prices. A complete 
stock record will be maintained of customer’s 
orders, physical stock, free stocks, orders on pro- 
duction with promised delivery dates, with a 
selling and standard cost value. As spares are 
available to meet orders becoming due for deliv- 
ery these will be automatically picked up in the 
system and the despatch paperwork and invoices 
prepared. Not the least important point of this 
system is the speed with which customer’s enquiries 
can be dealt with (24 hours) and such important 
statistics as value of spares in stock and orders 
on the shops and many others can be determined. 

In addition to the spares application, active 
study is being made of the possibilities of a com- 
pletely integrated production control system 
which, in turn, will interlock with the accounting 
and spares procedures. 

Some of the special exercises which have been 
carried out on the IBM 604 and other equipment 
include: 

1. The calculation of new national insurance 
deductions and new total deductions 
without sorting the history cards; 
Calculation of new pension deductions 
and new totals; 

Calculation of various wage and holiday 
pay awards; 

Calculation of slow-moving stock, with 
numbers of special exercises for the con- 
trol of surplus; 

Personnel information such as length of 
service, age groups, etc; 

Dividend and tax calculations; 
Information for statistical sampling. 
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Disclaiming that they have been asleep whilst data 


processing developments have taken place, bankers claim 


their business is one of giving ‘ clerical service,’ and to 


mechanise this is a much more complex task 


than appears initially 


THE BANKS PLAN FOR 
THE FUTURE 


HERE is a tendency to think in these days 

that the use of electronic data processing 

equipment is evidence, and indeed the only 
possible evidence, of progressive systems develop- 
ment. It seems natural to assume that those who 
have not rushed into the new field are as a result 
backward in their thinking. This is not really so. 
Electronic techniques do not offer a cure for all 
operational ills. Their use has come to be care- 
fully studied before attempts are made to apply 
them, and indeed it will be found quite often that 
such application is not to be recommended. 


ACCUSATIONS OF BACKWARD 
THINKING 
ANKS have suffered as much as any others 
from the accusation of backward thinking 
and the perpetuation of old-fashioned methods. 
The undoubted fact that they employ a larger 
proportion of clerical to other types of labour than 
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by R HINDLE 
Organisation and 
Methods Research 
Officer, Martins 
Bank Limited. 


most other businesses can be taken out of context 
and used as evidence to support the accusation. 
The fact is that such a large proportionate use of 
clerical workers is inevitable just because their sole 
Their clerks are not supporting 
a manufacturing organisation, they are actually 
manufacturing the end product. By virtue of this 
argument, also, a change in their clerical methods 
is of far more fundamental import than it would 
be to some others 

There is the further complication that these 
clerical processes are at all times exposed to close 
contact with the customers, to whose needs they 
have to be conditioned, rather than to the needs 
of the bank itself. After all, it is an accounting 
service that the banks are selling. The wise 
manufacturer produces as cheaply as he can, but 
it will avail him nothing if he cuts his costs and as 
a result produces goods unacceptable to the public. 

It is not really true that the banks have made no 
progress in systems developments in the past few 
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business is clerical. 





decades. They have been on the hunt continuously 
for new methods and new equipment. The mach- 
ine manufacturing companies will probably admit 
that encouragement given them by the banks has 
played a large part in the development of new 
projects and in maintaining production of their 
advanced equipment. The main deterrent within 
the banks has often been the expected disinclina- 
tion of customers to accept change. 


AMOUNT OF BUSINESS 
INCREASING 


GAINST this background the banks now 

look forward to new developments. The 
number of accounting entries that they are 
handling has shown a steep rise in the past years 
and there is no reason to believe that use of the 
banking system has reached saturation. Apart 
from the normal law of growth, two exceptional 
influences are at work. The agitation for the 
repeal of the Truck Acts will not in itself persuade 
workers to accept the use of cheques as a means 
of paying wages, but the agitation would hardly 
have arisen if the exponents did not think that they 
had a fair chance of making use of the change in 
legislation. Probably the right way to proceed is 
to show workers the advantage that would accrue 
to them if they operated a banking account. The 
wage payment would be a matter of passing a credit 
to his account in these circumstances. This would 
be more satisfactory both to the worker and to the 
banking system than the alternative considered, 
which requires that a cheque be given to him, 
which he then has to deal with himself. 

This argument leads to the second influence. 
The recent announcement that the banks are 
exploring the possibilities of extending the use of 
credit transfer facilities could result in the offering 
of a type of banking account more attractive to 
those not at present using banking services, and 
also of providing a means for collecting periodic 
payments. So a considerable increase in the number 
of items handled can be expected. 


FORM OF INPUT DATA 


HE basic form of data to be injected into the 
banking systems of the future must remain, it 
seems, as pieces of paper, and indeed pieces of paper 
produced outside the organisation and control of 


the bank. The immediate task, therefore, is to 
find ways and means of translating the data 
conveyed by the vouchers into the language 
needed by the equipment to be used. The decision 
to use as a common language Arabic characters 
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printed in a magnetisable ink has already been 
referred to in this journal. 

What is the information that has to be conveyed ? 
There is a basic need for three blocks, i.e. : 

1. The destination bank and branch, this 
being needed because a large proportion of 
vouchers debit and credit need to pass from 
place to place. For entries that are to be com- 
pletely processed at the office of origin, of 
course, this information is superfluous. 

2. The identity of the account to which the 
entry has to be passed. 

3. The amount of the transaction. 

The common language code is purely numeric. 
This is the reason, of course, why the banks when 
thinking of automation have to eliminate the 
alphabetic content of data, apart from a few 
standard symbols, and not any inability on the 
part of electronic equipment to deal with alphabetic 
data. A purely numeric code is chosen because 
the recognition of only ten characters (plus a few 
special forms of character) results in a lesser order 
of ambiguity and therefore is likely to be cheaper 
and more reliable, and also because the process of 
conversion to code would be more laborious if the 
use of alphabetics were attempted. 


USING THE NUMERIC CODE 


HE need, then, is to express the three blocks 

of information numerically. There is no 
difficulty with regard to the amount, which is 
basically numeric. Branches are normally desig- 
nated by alphabetic name, this being, in fact, the 
town (or part of town where there are two or more 
branches located in a town) where the branch is 
situated. It has long been realised however that a 
numeric identity is more convenient and a ‘national 
number’ system identifying bank and branch has 
been in use for a long time, supplemented for 
manual sorting purposes by a sorting code which 
varies from bank to bank. 

The banks have given a lot of thought to prob- 
lems of automatic sorting. Batches of cheques 
going out to different branches vary considerably 
in size, and for the greatest efficiency and economy 
the banks seek for ‘selective sorting’ systems 
which will off-sort the larger batches at the early 
stages in the sort. Technically the most attractive 
way to do this is to use the national number as a 
key and to provide an electronic control for the 
sorter which can be programmed to off-sort the 
branches in any desired sequence. To provide 
such an electronic control would be expensive, 
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Designed for posting debits and credits to ledger cards and 
statements, this automated Post-tronic machine, produced by National 


however, and by far the more attractive scheme 
from an economic point of view is to incorporate 
the desired ‘programme’ in the numbering system. 
This, of course, will require the abolition of the 
present national number system and the intro- 
duction of a new numbering structure. This will 
be well worth the effort. 


NAME AND NUMBER 

ANKS have always identified their customers 

by name and, generally speaking, from a 
manual operating and managerial point of view 
this will certainly continue. It is recognised now 
that the accounts will have to be numbered for an 
automatic system, and that for manual systems also 
the numbering of accounts could be used with 
advantage to distinguish between accounts with 
similar names. The use of semi-electronic machines 
such as Post-tronic and Sensitronic will require 
account numbering. Consequently the science of 
allocating account numbers—the need for ‘ alpha- 
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Cash, can be activated by punched paper tape 


numerics ’ in a full or limited form—is being given 
careful consideration. 

In addition to the three basic data blocks the 
need for the cheque number has been referred to 


previously. This serves to identify a particular 
transaction for two purposes. It is used to decide 
if a cheque presented is in fact one of which 
payment is stopped by the drawer—the payee’s 
name and amount is insufficient because the 
drawer might have issued a duplicate. The more 
controversial use is to provide ‘narrative’ or 
description. Many banks in England continue to 
type in a payee’s name or other descriptive matter 
alongside each item on a customer’s statement. 
Alphabetic description by automatic means is 
impracticable because of the numeric code to be 
used, as already explained, and in any case would 
be prohibitive owing to the difficulty in getting the 
data coded onto the cheque. The only description 
that can be contemplated is the cheque number, or 
some part of the number. In the case of debits 
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other than cheques, or credits, no identifying 
number is available and the description given is 
chosen from a limited number of standard alpha- 
betic abbreviations. So far as the equipment is 
concerned, such abbreviations can be represented 
by a numeric code. It is very difficult indeed to 
understand why any description should be given if 
vouchers are returned to the customer with the 
statements. 


THE TRANSACTION CODE 

FIFTH item of information to be considered is 

known as the transaction code. This identifies 
the type of transaction and instructs the equip- 
ment to be used which of the various courses of 
action programmed it has to follow in each case. 
The basic purpose of the transaction code is to 
specify the sign of the transaction, i.e., whether 
debit or credit; and if it is decided that this is all 
that it has to do, no doubt it will appear adjacent 
to, and perhaps even in the same block as, the 
amount. Some think, however, that it will be used 
to give a more explicit definition of the transaction, 
perhaps even to the extent of indicating which of 
the narrative codes is to be used. Under these 
circumstances the transaction code is thought of as 
a separate entity. 


APPLICATION OF THE CODES 


T is significant now to consider when and how 
these five data blocks will be put on the voucher 


in the special Arabic characters with magnetisable 
ink. The bank and branch code number needed 
for vouchers that may pass between branches is 
known at the time of printing the voucher and so 
can be put on by the printer. The serial number 
(or description code) is also known and can be put 
on at the same time. 

The account number can be printed by the 
cheque or other voucher printer only for the larger 
accounts for which special cheques are produced 
at present. For others, stock cheques have to be 
held and these will have to be imprinted with the 
account number when the customer asks for a 
supply. One method would be to keep at the 
branch one book for each account, each book 
containing both cheques and credit slips, and each 
cheque and slip imprinted with the appropriate 
number for the account. The other method is to 
provide the branches with the means whereby they 
can imprint cheques on demand. In the former 
case it is unlikely that a cheque printer can oblige 
and consequently the bank must be prepared to do 
the task itself, though the process could be central- 
ised at regional offices; in the latter case even a 
form of centralisation would be impracticable 
unless provision on demand can be stretched to 
mean delivery by next post. 

The account number only will serve as account 
identity from the point of view of an automatic 
system but there are other operational reasons why 


Reckoned by the manufacturers to be the fastest document sorter in the world, 


this machine reads characters 


printed in magnetic ink—on cheques 


and other documents, and sorts them at the rate of 1,560 a minute 
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This printer, developed by Burroughs, will 
imprint on cheques a cash value and a 
customer's account number in magnetic ink 
Amounts encoded are simultaneously added 
and listed on a tape for reference and proofing 


the account name also should appear. Firstly, it 
is not intended that the customer should believe 
that he is thought of asa mere number. Secondly, 
one of the paying bank’s staff has to examine each 
cheque and authorise payment. He will need to be 
certain that the number on the cheque correctly 
represents the account indicated by the signature. 
He cannot be expected to remember all the account 
numbers and it would take too long to refer each 
voucher to a cross-reference index, but he can see 
if the signature agrees with the printed name. 
Once he has authorised payment, members of the 
staff, usually junior in experience, who handle the 
cheque subsequently for routine purposes, will 
recognise the account by means of the unambiguous 
printed name. 


MACHINES AVAILABLE FOR 
“PERSONALISATION’ 


ACHINES to print account number and 

name are already available and others are in 
course of development. One is the already well- 
known Multilith for which paper masters are typed 
and used once only. Loose cheques are used with 
this method. An imprinter using type set in a 
holder, one such holder being made up for each 
account and stored for repeated use, is available 
from Burroughs; this also needs loose cheques 
which can be bound after imprinting. A third 
form of imprinter is being developed by the 
addressing machine companies in this country. 
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A ‘qualification printer,’ produced by 
National Cash, encodes in magnetised 
characters information relating to account 
number, etc, where it is not possible to 
pre-print these data 


These will use ordinary addressing plate principles 
as the basis of the technique. They will be cheaper 
than the other versions mentioned and are intended 
to imprint cheques already bound in books. 
Thus they may be more suitable for the ‘on demand’ 
issue system. The process of putting name and 
number on the forms is known as personalisation. 

All the above data is printed on the cheque, etc, 
in code, before the blank is issued for use by the 
customer. In the case of amounts, however, 
which are known only when the cheque or credit 
form returns into the banking system, a different 
technique will have to be used. Ideally, all 
branches of all banks would so encode all items 
received by them over their counter for other banks 
and branches so that from that point onwards 
automatic operation would be practicable, but as 
the problem is seen at present it is unlikely that all 
the small branches throughout the country could be 
so equipped. The larger branches might perform 
such a service but for the rest an encoding section 
in the central clearing department is likely. This 
will then permit a fully automatic clearing system. 

The method of encoding amounts, for which 
purpose machines are being developed and have 
been demonstrated, is to make the process a by- 
product of a normal listing process so that use of 
the list proves the accuracy of encoding. The unit 
is a normal adding machine except that it has a 
second printing station. The amount having been 
set up on the keyboard, it is printed on the usual 





Continued on page 50 





hin Digest 


Extracts from recent articles and papers 
on various aspects of automatic data 
processing and computer techniques 
throughout the world 


Four American Visitors Review 


RUSSIAN PROGRESS IN 
CYBERNETICS 


John W Carr, Alan J Perlis, James E Robertson 
and Norman R Scott 


A Visit to Computation Centres in the Soviet 
Union 

Communications of the Association for Computing 
Machinery (USA) 


The authors spent two weeks during August and 
September 1958 in Moscow, Kiev and Leningrad. 
They were shown seven different Russian com- 
puters: the Strela, BESM I, BESM II, Ural 23, 
Ural 38, Setun and Kiev. The Setun and Kiev 
were still under construction. 


A good deal of work was being done in all 
three centres on automatic programming, the most 
advanced work being done in Moscow, where the 
best equipment and the most highly trained 
workers are. A P Ershov, one of the principal 
designers of the programming system, has written 
a book describing the construction features of the 
translator, including flow charts and their analysis 
of each of its important parts. 
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Moscow University has a large faculty of com- 
puter mathematics, with a staff of 40. 

The Russians have been pioneers of machine 
translation of languages, and there is a specialist 
group of about 40 linguists at Moscow. Work in 
English-Russian translation was concentrating on 
the problem of polysemantic words. There was 
talk—but no more—of a computer specifically for 
language translation. 


ACHIEVEMENTS OF EAST AND WEST 


Comparing Russian and Western achievements 
and machines, the authors considered Russian 
technology in production control of equipment was 
not as advanced as in the West; but the Russians 
seemed to be ahead of Britain in automatic pro- 
gramming and ahead of everyone else in the theory 
of automatic programming. 

* There are obviously more and better logicians 
and mathematicians connected directly or 
indirectly with computers at Moscow, Kiev and 
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Leningrad universities than at any universities in 
Western Europe or the United States.’ 

There is a growing interest in cybernetics 
throughout the Soviet population and, despite a 
slow start, ‘Soviet use of computers may be 
expected to surpass in quality and quantity that 
of the United States, that is, unless the top-notch 
American mathematicians wake up to _ their 
responsibilities.” 


Clifiord S Willis 

Challenge—not Threat—to Office Workers 
Punched-card Data Processing May-June 1959 
(USA) 
Automation is everywhere speeding work in 
offices, doing it more efficiently and more cheaply. 
This is a challenge to office workers, not 
necessarily a threat to security. The progressive 
employee should analyse his own office procedures 
and get to know automation equipment and 
systems. 

The average office worker is shy of automation; 
but it means simply the co-ordination and proper 
layout of work and the elimination of drudgery. 

Much anxiety is due to the common human fear 
of machinery; but office workers once feared the 
typewriter and the adding machine. 

Automation implies changes in organisation but 
not in wholesale displacement of workers. Office 
workers should learn how to fit into the pattern 
of automation, to treat it as a challenge: it could 
be the opportunity for a bigger and brighter 
future. 


Business Research Corporation, Chicago: 
A Survey of Machine Accounting Salaries 
Management and Business Automation June 1959 
(USA) 
A survey based on reports from 200 firms in 21 
American cities. Salaries of machine accounting 
managers, in dollars per week, are tabulated in 
relation to the size of the installation, expressed 
in terms of ‘median points’ (average monthly 
equipment rental value, in dollars). 

Managers’ salaries range from $96 per week on 
a small installation to $293 per week on a large 
installation. These are the two extremes in the 
The national average is $163. Salaries 
of other machine accounting personnel tend to 
vary according to geographical location rather 
than size of  installation—relatively high in 
Chicago, low in Dallas. 


survey. 


The majority of installations are the respon- 
sibility of the controller, though some 15 percent 
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report to the chief accountant. About six percent 
of companies have a director of central data pro- 
cessing. Normal working week for all machine 
accounting staff is 40 hours, with overtime pay 
for anything in excess of this. 


PAPERS FROM THE PARIS 
CONFERENCE 


Continued from the July issue of 
Automatic Data Processing 


I K Belskaya (USSR) 


Machine Translation Methods and their Application 
to Anglo-Russian 

An account of a scientific research which has 
resulted in devising a procedure for machine 
translation of different languages into Russian. 

Methods evolved for translation purposes are 
illustrated by the Anglo-Russian scheme. The 
heart of the method lies in the most careful 
description of every language included in the 
machine translation scheme, a very detailed 
comparison of these descriptions being the basis 
of machine translation research. 

The comparison of the English and Russian 
languages in the course of machine translation 
studies has proved to be more fruitful than could 
have been supposed, in so far as the structure of 
these languages has been found strikingly alike. 
An attempt was made to work out an Anglo- 
Russian machine translation scheme where maxi- 
mum similarities found in the structures of the 
two languages could be used. 

The translations obtained are quite adequate for 
understanding and do not require post-editing. 


S Takahashi, H Wada, 
S Watanabe (Japan) 
English-Japanese Machine Translation 
Since the grammatical structures of both 
languages are quite different, the ‘word for word’ 
translation such as might be possible between 
European languages is generally unsuccessful. The 
programme described has an aim of finding out 
the grammatical structure of the given English 
sentence first and transposing the words in it so 
as to meet the corresponding Japanese grammar. 
It takes about ten seconds to translate a simple 
sentence such as ‘I have some eggs in my 
hand,” including the time for input and output. 
A transistorised computer having 600 transis- 
tors and 7000 germanium diodes as switching 
elements is used 


R Tadenuma and 
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A New Desk-size Computer 


HE new computers that are becoming 

available to British firms represent a 

move in two directions: they are either 

much larger or much smaller than those with 
which we are already familiar. 

The latest machine that is being added to 
the range of available small computers is the 
LGP-30 which is manufactured by Royal 
McBee International Inc in Geneva. Priced at 
around £15,000, it takes up little more room 
than a typist’s desk, and as it is mounted on 
castors, it can be moved from place to place. 
It can operate from any ordinary power point. 

The LGP-30 is a serial, single address, fixed 
point, binary and stored-programme computer. 
It fills the needs for a small-sized and low- 
priced scientific device. Its large magnetic 
drum memory holds 4,096 words, which gives 
the machine sufficient memory capacity for the 
majority of complex scientific problems it 
might be assigned to solve. 

With its relatively simple command structure, 
it is anticipated that the machine’s operation 
can readily be mastered by the average 
engineer, while non-technical staff may be 
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trained in a short period to carry out actual 
computer runs. 


A ‘universal’ computer, the LGP-30 is 
suited for a wide variety of applications: it 
can be used, for example, for solving problems 
involving matrix inversion, simultaneous and 
partial differential equations, least squares fit, 
etc., and for analyses of regression variances, 
trajectories and linear systems. 


The machine will operate on both alpha- 
betical and numerical information. It works 
internally in binary, which has _ permitted 
engineers to simpify its design, yet this imposes 
no restriction on the operator, who enters his 
information in decimal form and _ receives 
results in the same form, the conversion being 
made by a standard input-output routine 
stored on the memory drum. 


The memory drum provides for 81 magnetic 
recording channels, each equipped with one or 
more read and record heads. Sixty-four of 
these channels comprise the main memory, used 
for storing data to be operated on, and for 
computer instructions. 
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ACCeSSOries 


Reading Magnetic 


Tape Slowly 


QUIPMENT has been deve- 

loped for reading magnetic 

tape recordings of digital 
information at slow speeds 
or even stationary. It 
possible to operate 
such devices as typewriters, tele- 
printers, paper tape punches and 
card punches directly from mag- 
netic tape. As off-line equipment 
the slow speed reading system may 
afford valuable economies in com- 
puter operations and in 
fogging systems. 

The reading heads used are flux- 
sensitive, and a magnetic field 
adjacent to the reading gap causes 
an output due to changes in reluc- 
tance through the magnetic path in 
the head. 

Constructed 


very 
when 
is now 


data 


in stack form the 
head caters for any track spacing. 
A typical specification is for an 8- 
channel head, reading half-inch 
tape with recording tracks 0.04 inch 
wide and separated by 0.02 inch 
Staggered tracks 
catered for. 


can also. be 

Excitation for the flux-sensitive 
heads is supplied by an oscillator 
common to all reading gaps on a 
head. The frequency at present in 
use is 100 kc but this may be in- 
creased in order to permit a higher 
maximum speed of reading, if this 
is required. 

The slow speed reading system 
has already been applied to type- 
writers and _ teleprinters. The 
machine being driven is arranged 
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to provide a_ feed-back signal 
which controls the tape transporter 
This enables a typewriter or tele 
printer to operate at its own 
maximum speed and ensures that 
no characters 
carriage return 
operations. 

The present equipment is capable 
of reading at all speeds from 0 to 
10 kc, but there is no reason why 
the upper limit should not be 
increased. This may be required in 
cases where it is desired to search 
for a particular portion of tape and 
then print out the information con 
tained therein. 


Ultra Electric Ltd, 
Western Avenue, 
London, W3. 


are lost 


and 


during 
line-feed 


Data Logging on 
Magnetic Tape 


J XHAUSTIVE 

analysis of 
frequently necessary in 
industrial systems. 
measurement 


testing and 


test data is 
modern 
Advances in 
techniques ensure 
that there need never be too little 
test data for the engineer. He is 
more likely to complain of the 
lack of means to record and ana- 
lyse adequately the mass of data 
he is capable of producing. 
Magnetic tape recording and 
reproducing, the result of intensive 
research in recent years, provides 
industry with 


useful recording 


Solartron have 


developed a 


systems. now 

tape 
system 
industrial 


magnetic 
recorder-reproducer 


designed especially for 
applications 

The the 
recording and reproducing heads 
ensures dimensional stability, the 
most important 
faithful, 
The 


mounted on a 


metal construction of 


factor for 
accurate re- 
head stacks are 


determining 
production 
stainless steel base 
plate, ground optically flat to an 
accuracy of 50 micro - inches, 
automatically by dowel 
pins let into the plate. 

Tape 


generously 


located 
drive is provided by 
motors and 

motor to 
Special take-up 
and braking systems ensure smooth 


rated reel 


a precision capstan 


control tape speed 


tape acceleration and deceleration. 
A carefully designed pinch roller 
system, which operates only when 
the tape speed is matched to the 
capstan drive, ensures that there is 
no snatching of the tape when it 
is started. Attention has also been 
the brakes, to combine 
rapid deceleration of the tape with 
gentle handling 
The 
Ltd, 


Thames 


given to 


Solartron Electronic Group 
Ditton 


Surrey. 
New Analogue 


I quipment 


O™ of the analogue 

machines to be brought into 
KAE 1 which was 
designed and built at the control 
and department of 
Electric at Kidsgrove, 


latest 


service is the 
electronics 
English 
Stoke-on-Trent 

This primarily 
designed to assist the Company’s 
engineers in the study and solution 
of servo problems encountered in 
the design of control systems for 
the many forms of electrical drives. 

A feature of the KAE 1 equip- 
ment is the with which the 
problem can be set up and the 
rapidity with which a study of 
changes can be made simply by 


equipment was 


ease 
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THE BANKS—continued from page 45 





paper roll or form in the carriage but is also held in 
a second printing head. The cheque is then 
dropped into a slot into the machine. At the 
next cycle the cheque is aligned under the second 
printing head and receives an imprint of the 
amount in magnetisable ink. This machine 
can be used also to put the account number on 
the occasional vouchers that will filter into the 
system without personalisation. 


SORTING OF CHEQUES 

OUCHER sorting machines are anessential 
Vie automatic systems. They will be applied 
in the clearing department, where they are needed 
to sort cheques into order of branches, and in the 
accounting centres to sort vouchers into account 
order. Such machines, operating at speeds up to 
1,500 documents per minute, have been demon- 
strated already and others are expected. The 
function of these machines is not ended when 
sorting is completed. Vouchers are then expected 
to be passed through the machines once more, this 
time without sorting, information being read off 
them automatically and fed to listers or to 
magnetic tape units operating off-line, from which 


sorter/reader, operating in the reader mode, can be 
a slave operating on-line to a computer system in 
which the computer controls the reader, calling on 
it to read another voucher when it is ready to accept 
the data. 

Possible computer configurations for operation 
eventually with the above peripheral equipment 
have been investigated and considered even from 
the point of view of use before the automatic 
reading devices are available. Punched card and 
punched tape input systems, the tape or cards 
perhaps coming as a by-product of some machining 
operation, are likely inputs. 

The above, it is hoped, will serve to indicate that 
the banks have not been asleep whilst developments 
in automation have been taking place; indeed, by 
setting up a committee to develop basic techniques 
on behalf of all banks jointly and to ensure that the 
methods of one bank will not clash with the needs 
of the systems operated by others they may be 
considered as setting an example to other potential 
commercial users of automatic systems. Perhaps 
such co-operation will need to be extended further 
in the future, so that banks and commercial users 
can attempt to develop systems mutually compa- 
tible so that the greatest use can be made of these 


it can be fed into the computer. 


Alternatively, the 


admittedly very expensive new devices. 





ACCESSORIES 


continued 





the re-arrangement of a selection 
of shorting plugs and inter-connec- 
tions. These are used in conjunc- 
tion with metering switches and 
potentiometers so that the problem 
parameters can be quickly changed 
and the dynamic characteristics of 
the particular control system under 
study can be examined with the 
minimum loss of time. 

The equipment 
amplifiers each having a_ sign 
reversing amplifier with input and 
feed-back units built-in. Non- 
linear facilities include a saturation 
unit allowing for positive and 
negative true saturation to be set 
up independently, two units for 
dead zone or back-lash and two 


comprises 12 


multipliers, each using two stan 
dard amplifiers which are available 
as extra amplifiers when the multi 
pliers are not in use. The multi 
pliers are accurate to within + one 
percent at full deflection. 

Six meters are provided for 
monitoring and a four channel pen 
recorder, complete with its own 
amplifiers, is built into the right 
hand column of the desk, two pens 
being operative and the other two 
being available as 
required. 


extras if 


The English Electric Company Ltd 
Kidsgrove, 

Stoke-on-Trent, 

Staffs. 


Left, a Kimball reader, which interprets data punched in the 
form of micropunched holes in Kimball tickets, and presents 
this information to orthodox punched card machines 


which transfer it on to punched cards. 


A full story on 


Kimball ticket systems will appear in the October issue of 


AUTOMATIC DATA PROCESSING. 
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3,000 printed lines 


ON TC 


unlimited computer 


per minute 


output for business 


applications 


A break-through in output printing speeds— 
the Xeronic opens up a whole new field for 
the economic application of computers in 
routine business work by printing by xero- 


graphy in an entirely new range of speeds. 


NO DELAYS in handling peak period loads 


RELIABILITY—no rapidly moving mechanical 
parts 


SAVINGS ON PRINTING FORMS—the Xeronic 


prints its own 


EXTREME FLEXIBILITY in tabulation, selective 

printing, variation in typeface and character 

size 

This important development has 

HIGH QUALITY PRINT with duplicate copies heen designed and engineered in 
the Research Laboratories of Rank 
Precision Industries Ltd. In_ this 
new achievement British science 
again leads the world. 


as required 


4 


= RANK PRECISION INDUSTRIES LTD 


ELECTRONICS DEPT. SULGRAVE ROAD W.6 SHEPHERDS BUSH 2050 


.Y 
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Searching for the right answer 


Data processing continues to play an increas- 


ingly important role in modern business. 
Punched card equipment, electronic calculators 
and computers provide more business informa- 
tion in less time than any other form of office 
machinery. Users of these methods have always 
known most about their business soonest. 

The widened range of equipment of I-C -T, and its 
integrated technical development, is opening up 
new fields of application. Choice of I-C ‘T equipment 
ranges through punched card machines using 21, 
40, 80 and 160 column cards—to small, medium and 
large electronic computers, employing combinations 
of punched cards, paper tapes and magnetic tapes. 





Determining the optimum method of employing 
data processing equipment is a highly skilled task. 
I-C-T staff are experienced in these matters; their 
knowledge and experience have proved valuable to 
enterprises of widely divergent character and 
size, from small firms employing under 20 people to 
corporations ofinternational repute, local authorities 
and nationalised industries. They can help you. 


If you think your research, production, market- 
ing or financial affairs are capable of improvement 
there are well established reasons for believing that 
the combination of I-C-T staff, equipment and 
training will provide you with the right answer. 


We suggest you get in touch with us. 


INTERNATIONAL COMPUTERS 


ICT 


HEAD OFFICES : 


AND TABULATORS LIMITED 


GLOUCESTER HOUSE, 149 PARK LANE, LONDON, W.1 


TELEPHONE: HYDE PARK 8080 
OFFICES THROUGHOUT THE UNITED KINGDOM AND OVERSEAS 
ALL THE RESOURCES OF HOLLERITH AND POWERS-SAMAS 
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oR ee. 


STEEL TYPE MULTIPLY 


FOR 


OUTPUT PRINTING MACHINES TA a Uj LATO R 


at DOCUMENT 
We are specialists in the manufacture of: 


Type Wheels 
Type Bars ‘The ‘Systemat’ method for 


Type Segments business procedures—adapted to tabulator work 


is based on these four points 


GORDON WEBB & CO LTD 
TABULATOR 
Avenue Chambers Southampton Row 


‘Systemat’ Masters in continuous packs 
London WC1 . or rolls are fed into the Tabulator. 





HOLborn 9444 





INFORMATION 


1S printed on the ‘Systemat’ Master. 











DUPLICATOR 
Prepared ‘Systemat’ Master is placed 
IN DEX TO on the ‘Multilith’ Duplicator. 


ADVERTISERS | / DUPLICATION 


Any number of copies can be 





produced, adding, deleting or substituting 


information as required. 
' 


Write now for booklet giving full information 
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Addressograph s Multigraph 


Addressograph-Multigraph Limited 
Hemel Hempstead, Herts. Boxmoor 3730 


NAME 


ADDRESS 
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CLASSIFIED ADVERTISEMENTS 


RATES: APPOINTMENTS VACANT, 3s. 6d. per line (minimum 3 lines), 40s. per display panel inch. APPOINTMENTS WANTED, 
3s. per lime, 35s. per display panel inch. Box No. charge, Is. extra. Address advertisements to The Classified Advertisements Manager, 
** Automatic Data Processing,”’ 109-119 Waterloo Road, London, S.E.1. Tel.: WATerloo 3388 (Ext. 32). 


APPOINTMENTS VACANT 





IBM MARCONI RESEARCH 


UNITED KINGDOM LIMITED MARCONI'S WIRELESS TELEGRAPH 
COMPANY LIMITED, CHELMSFORD have 


DATA PROCESSING DIVISION vacancies for 
SENIOR ENGINEERS 

Because of the continued and progressive expansion of 

this Company and Division, applications are invited from 


semor and junior executives who have experience of the following: 
EXPERIENCE of Commerce and Industry and/or Punched 
Cards, and/or Computer techniques DIGITAL SYSTEM PLANNING 
QUALIPICATIONS: The appointments call for professionally 
qualified men (A.C.A., A.C.W.A., A.C.LS., A.M.I.Mech.f 


or A.M.LE.E.). We would, however, be pleased to consider LOGICAL DESIGN 


other men of high calibre and wide business experience 
without such qualifications 


SALARY Successful applicants can look forward to TRANSISTOR APPLICATIONS 


average earnings of £2,000 per annum 


LOCATIONS Throughout the United Kingdom COMPUTER TECHNIQUES 


JOB DESCRIPTION After a thorough training in London 
and a Branch, applicants will be given full responsibility 
to investigate procedures in Customers’ and prospective 
Customers’ offices and factories, to recommend and develop to undertake pioneer work connected with the 


appropriate equipment for mechanisation processing of radar information for the control 
The next courses commence October, 1959, and January of high-speed aircraft. The appointments are to 
ans the permanent staff to this Company and located 
Applications giving full details and enclosing a recent in our modern Research Laboratories situated in 
a ae oe rural surroundings on the outskirts of Chelmsford 


We also have vacancies for qualified engineers 
PERSONNEL MANAGER, q & 


whose experience is not yet extensive enough to 
IBM UNITED KINGDOM LIMITED, qualify for the senior appointments. 
101 WIGMORE STREET, Please write giving full details and quoting 
LONDON, W.! reference No. AD 2360C, to Mr. J. L. Scott, Dept 
C.P.S.,. Marconi House, 336/7 Strand, W.C.2 
Your letter will be regarded as confidential and it 
may be possible to arrange an interview in your 
own area outside working hours. 





quoting reference DP/59'7 














TUITION 








VM, BUSINESS 


EMI PROGRAMMING FOR 
COMPUTERS 
DE LA RUE BULL MACHINES LIMITED Learn to apply business 


j — . ble r lectronic 
roe oF 1S Ie oe. 178 computers | | irene 0 secon 


data processing machines 
offer a stimulating career with excellent opportunities to To meet the growing Free brochure describing 


expansion of the Computer > . . . 
SYSTEMS INVESTIGATORS | | '):o isi Sanons | | scares p Pon 
Ltd. there are a number of gence course, Program- 
who will be required to carry out investigations and surveys stimulating and progressive ming for Business 
into commercial systems with a view to the sale ind vacancies for computer com- Computers ° available on 
installation of punched card and electronic equipment missioning engineers . f : : 
Applicants should be between the ages of 23 to 30, have Applicants should possess a request Irom 
a degree or diploma in mathematics and/or science subjects B.Sc. degree or H.N.C and COMPUTER COURSES 
or have commercial accounting qualifications and experience, should have had good De ‘ DP 
some knowledge of French, and have completed National experience in general electronic (Dept P), 
Service commitments design and development as 119 Oxford Street 
The appointment will involve a training period in Paris well as some experience in London. W.1 
which will start on the Ist December, 1959. Salary will be any of the following: digital : ¥ . - 
according to qualifications and experience Appropriate computers, radar network, or Fill in this coupon today 
allowances will be paid for lodging expenses during the television stations 
training period. There is an excellent pension scheme These posts command very 
Please apply in writing, stating full details of age, good starting salaries Please 
education, qualifications, experience and present earnings to write giving full details, and 
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Maybe soon, or maybe later, 

You may have to process data, 

Then you'll find that you must store 
Punched—or Magnetic—Tape galore; 
 Plate’’, ‘‘ Package”’, “* Plugboard"’, ‘*E.C.U."’, 
Things that tell Things what to do... 
Sometimes Things without a Name, 
But most important, all the same! 
May we offer to the Wise, this advice ? 
Don't improvise! 

International experts say: 

“* Go and talk to PCA”’ 


PUNCHED CARD ACCESSORIES LIMITED 


Abbey House, Victoria Street, London, S.W.1. ABBey 2691 and 1396 


a 
HU Le 


LRC/PCA Tape Storage Cabinet produced in con- 
junction with The Lancashire Refrigeration Company 
Limited. This Unit incorporates the PCA Slingdex 
System (Patent Applied For). 


Photograph by courtesy of University of Leeds, Electronic 
Computing Laboratory 








Our range of counters offers in the most compact form 
types for all requirements. The total full size width of the 
group above is only 6 inches. 


P 
6 


Agents and Licensees in U.K. for “SODECO”, GENEVA. 





Pre-determined Counter 
with Auto-reset. 

Single Digit Counters 
which can be assembled 
in groups. Forward or 
backward counting. 
Auxiliary contacts for 
Pre-determining. 
Electrical Reset High 
Speed Counters. 
Instantaneous Manual 
Reset High Speed 
Counters. 

(10 or 25 impulses per 
second). 


Send for full details of 
the above counters 
in our range to 





THE STONEBRIDGE 
ELECTRICAL CO. LTD. 


6 Queen Anne's Gate - London + $.W.1 
Telephone: TRAfalgar 1444 
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WITH 3 NEW RGA | DRIFT| TRANSISTORS 
FOR COMPUTER APPLICATIONS! 











RCA-2N643, RCA-2N644 
AND RCA-2N645 
devices with the new RCA-2N643, RCA-2N644, and RCA- FEATURE CONTROLLED 
MINIMUM GAIN-BANDWIDTH PRODUCTS 
OF 20, 40 AND 60 Mc 


RCA continues to pioneer superior-quality semiconductor 


2N645 “Drift” transistors. These three new units feature 


controlled minimum gain-bandwidth products permitting 





. 
; s . . PE 2N644 
the design of extremely high-speed non-saturating switch- Be : 





, ; ; : : 3 ~ Minimum gain 
ing circuits with rise, fall, and propagation time in the | bandwidth ( 40 
© - product* Mc 





order of 20 millimicroseconds | inion 
collector** 
For your high-speed switching circuits requiring pulse breakdown 


volts 





a 


repetition rates up to 10 Mc, investigate the superior Minimum 
P ° ; ‘ DC current 
design possibilities and benefits available to you with the tronster 


new RCA “Drift” transistors—RCA-2N643, RCA-2N644, 
collector 


and RCA-2N645—hermetically sealed in cases utilizing capacitance 


nut 























dimensions of JEDEC TO-9 outline. 


*Collector Volts -7, collector ma = -5 
**Collector Current 100 he 





For technical data write to: 
RCA GREAT BRITAIN LTD., ENGINEERING PRODUCTS SALES DEPARTMENT AD2 


Lincoln Way, Sunbury on Thames. Middlesex Tel: Sunbury on Thames 3101 





Here’s yet 
another client 
Mr. Advertiser... 


... the man who reads 


AUTOMATIC DATA PROCESSING 


If your products and services are in any way connected with 
automatic data processing, he’s a man you should certainly 
meet 

He’s go-ahead. He has realised that ADP is a rapidly-growing 
and highly important factor in modern management, and he 
intends to keep abreast of new techniques and systems, of new 
applications and equipment. You don’t have to sell the prin- 
ciple of ADP to the reader of AUTOMATIC DATA PROCESSING 


He has influence. He may be a managing director or a 

company secretary. Almost certainly he’s a top executive with 

considerable influence in the specification and purchase of 

ADP equipment influence which will grow’ with the 

increasing use of ADP in the office, shop and factory. To find 

the man with the power to buy your products and services you need look no 
further than the reader of AUTOMATIC DATA PROCESSING 


He’s willing to meet you—and you don't need an appointment. Every month 
you can gain immediate access to him, at a time when he’s most receptive, 
with an advertisement in AUTOMATIC DATA PROCESSING. He’s looking for 
ADP equipment, and he expects to find the information in AUTOMATIC Data 
PROCESSING. Don't keep him waiting! 


SEND NOW FOR ADVERTISEMENT RATES AND DATA 


ata Processing 


Mercury House, 

109-119 Waterloo Road, 
London, S.E.1. 

Tel. : WATerloo 3388 (20 lines) 








